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THE PATHOLOGY OF THE TONSIL. 
By James E. Davis, A. M., M. D., 


PROFESSOR OF PATHOLOGY, DETROIT COLLEGE OF MEDICINI 
\ND SURGERY, 


DETROIT, 
PHYSIOLOGY AND DEVELOPMENT. 


The term tonsil should be used to designate the irregular 
ringlike mass of lymphoid tissue about the entrance into the 
digestive and respiratory tracts. Its divisions, if named in 
their developmental order, are: Posterior, lateral, circular, 
anterior and intervening nodular masses. The origin is un- 
doubtedly an endothelial ingrowth of the second branchial 
cleft or primitive pharynx. It is, therefore, genetically classed 
with the thymus and thyroid. It has been assumed by some 
that the tonsil continues the function of the thymus. 

This organ or tissue has almost no afferent communication 
with the lymphatic system and possesses but a scant blood 
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supply. It is separated quite distinctly from the very active 
absorptive and bacteriolytic faucial structures of the nose and 
pharynx. 

Faulkner considers the tonsil an organ constructed for me- 
chanical function, being a point of support for the muscles 
of the pharynx; it is a point of support, compressible and 
mobile for the voice. It is a mechanical, acoustic and phonetic 
organ and is not a menace to the economy. 


Schlemmer quotes Schaffer as saying, in 1920, that contrary 
to the teachings of older anatomists and histologists, the ton- 
sils are in no way concerned with the system of lymph nodes, 
and he sharply differentiated between lymph nodes (glands) 
and peripheral lymph nodules. 


Schlemmer himself has proven, first, that neither the pala- 
tine tonsils nor the remaining lymphadenoid tissue of the 
mouth and pharynx possess afferent lymph vessels; second, 
that the flow of lymph from the tonsils occurs exclusively 
in centripetal fashion toward the jugular nodes, and that no 
centrifugal flow toward the pharynx exists; third, that the 
network of lymph capillaries represents a system of closed 
canals and no free cryptward terminations exist. Hence the 
tonsils, like the smallest lymph nodules in the pharyngeal mu- 
cosa, are an integral part of the mucous membrane, differing 
in degree but not in nature; and may be a source of supply 
for the lymph current but never a passageway nor a filtering 
agent for the same. Schlemmer further states he had found 
by serial sections that the excretory ducts of the mucous 
glands do not open into the lumen of the crypts. This is dif- 
ferent from the pharyngeal and lingual tonsils. 

Fleishman agrees with Stohr, Brieger, Goerke and Henke 
that the tonsils furnish the saliva with reducing substances. 
He also points out that in animal experiments the parotid and 
submaxillary glands yield gold reactions that are uniformly 
less intense than that given by extirpated tonsils. The tonsil 
reducing substance is precipitated by alcohol, whereas the 
greater portions of similar substances in the saliva are soluble. 
This he interprets as indicating a more highly synthesized 
substance in the tonsil. This reducing substance of the tonsil 
has a more complete deoxidizing power than the corresponding 
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substance of salivary glands. The salivary glands compensate 
in this substance when it is deficient in tonsils. 

Carrel has found that fibroblasts and epithelial cells can 
only be maintained in a true state of cultivation by the pres- 
ence of embryonic tissue juices. The rate of proliferation of 
fibroblasts has been observed to increase several fold when they 
grow near colonies of lymphocytes, which act as mobile uni- 
cellular glands, transforming some of the serum constituents 
into trephones, setting them free in blood plasma or interstitial 
lymph as food for fixed cells. They play the part of nursing 
cells for epithelium and connective tissue, acting not as hor- 
mones but as a factor in the synthesis of protoplasm. 

Jordan and Speidel have shown that the rapid growth of 
limbs in metamorphosing tadpoles is aided by the presence 
of lymphocytes. 

Richter, in contradistinction to Fleishman, conceives that 
the reducing substances in tonsils are brought to them by the 
blood stream, but concedes that the finding of reducing sub- 
stances has physiologic significance in two ways: One, deoxi- 
dation, and the other, oxidation. *Oxidation and reduction are 
the most important of all chemical reactions within the organ- 
ism for purposes of general economy and protection. The 
sympathetic is the mainspring of reduction, the vagus of 
oxidation. 

Amersbach and Koenigsfeld confirm the finding of Fleish- 
man of reducing substances in the tonsils. 

Proetz says: “If we epitomize our present knowledge, we 
are bound to admit that the tonsil is remarkably like the other 
lymph glands of the body, and its mucous membrane is like 
the rest of the oral membrane.” 

Falta says the thymus—the homologue of the tonsil—has 
only recently been classed with the hormonopoietic system; 
formerly it was thought to be a part of the lymphatic appa- 
ratus. Nagele points to the phylogenetic factors, that the 
thymus in the amphibians is the source of lymphocytes when 
the lymph glands are still absent. His and Stieda assume 
that the thymus belongs to the lymphatic system, as there is 
found a symbiosis of cells of the different germinal layers. 

It is a sound biologic principle that a tissue connected 
efferently with the lymphatic system, and situated at the 
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threshold of both secretory and aeration systems, with a suc- 
cessive periodic development cycle connected very closely with 
the transitional endocrin system units, must fit into the func- 
tional complexes of these systems. Examples of special func- 
tions of tonsil tissues are listed by many writers as— 

1. The modification of vocal resonance. 

2. The assistance of the palatoglossus muscle action. 

3. The support and protection to the palatopharyngeus 
muscle. 

4. A first line of defense by the leucocytes, lymphocytes and 
general deoxidation. 

5. The production of an internal secretion. 

6. A stabilizing relational endocrin unit, with the pituitary 
gland. 

7. Production of lymph fluid. 

8. Antitoxic structures through their plasma cells. 

9. A continuation means of the thymus type of function. 

10. A source of embryonic tissue contributing to the develop- 
ment of connective tissue in throat, nose and ear. 


11. A differentiation or specialization of the throat mucosa. 


It is interesting to note the comparative anatomy of tonsil 
tissue in carnivorous and herbivorous animals, for in the carni- 
vora the main aggregation of this tissue projects prominently 
in the throat, while in herbivora it is submerged. In man the 
development is of the midtype. 

To facilitate the means for a better discussion of the path- 
ology of tonsil tissue, emphasis should be given to the periodic 
development of the different parts of the socalled lymphoid 
ring. The posterior mass or pharyngealadenoid tonsil devel- 
ops first and reaches maturity ordinarily by the fourth year. 
The lateral or faucial tonsil between the sixth and twelfth 
years. A distinct involution process is recognizable usually in 
the last named period. The lateral circular mass or meatal 
eustachian tonsil is perhaps at its maximum of growth at 13 
to 16 years. The anterior mass or lingual tonsil is the last 
to develop—at 18 to 21 years. The complete cycle of the 
lymphoid ring development corresponds closely with that of 
the thymus, pituitary and thyroid group, The thymus is con- 
sidered the homologue and precursor of the tonsil. 
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Wieder discusses the dormant condition of the sexual endo- 
crins or gonads in early childhood, with the thyroid function 
below par, while the pituitary function is in marked suprema- 
cy. Bone growth is most rapid during this period and tonsil 
tissue is large. Again, at puberty nose and throat tissue is tur- 
gescent and hypertrophic. It is in the subthyroid state that 
nese and throat vagatonus is most in evidence. 

Loeb says: “The operative field of laryngology has been 
one of the most startling advances of medical science. Five 
thousand, or one-thirtieth, of the 150,000 physicians of the 
United States profess their qualifications to practice this 
specialty.” In this large body, says Loeb, “all are not well 
trained, all are not skillful, all are not mentally alert, all are 
not conscientious.” 

Sluder says: “The present day literature bears witness to 
the popularity of the tonsils as the scapegoat for almost all 
mischief that cannot be fixed upon the teeth.” 

Coakley and Pratt have stated there is no operation in sur- 
gery so frequently performed as tonsillectomy and adenoid 
excision, and concerning which so little “follow up” investiga- 
tion has been undertaken. 

The clinical pathology of tonsil tissue can be broadly and 
generally stated, for both the acute and chronic types, in the 
simple classification made by Semon and Watson-Williams, as, 
first, superficial or lacunar ; second, parenchymatous, and third, 
peritonsillitis. 

The most common manifestation in relation to all three 
groups is hypertrophy. The question at once arises concerning 
the etiology of this condition. The best examples of hyper- 
trophy are not usually caused by infection, but on the con- 
trary are frequently free from any recognizable important 
evidence of bacteremic changes. Selfridge has pointed out 
that thyroid extract will produce a very marked reduction in 
the size of such tonsillar masses. Osler has said tonsillar enlarge- 
ment may be nothing more than a local manifestation of a 
general status lymphaticus, It is common for infants to have 
relatively larger tonsils than adults. The hypertrophy or 
hyperplasia is very often only the expression of a secondary 
infection, the primary involvement being conspicuous else- 
where in the body. As a rule, hypertrophy is fundamentally 
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a compensatory process, and it naturally follows in rational 
pathology that excisive removal is not a physiologic procedure. 
It is of utmost importance in a study of the tonsil tissue that 
all the factors, and not the surgical end result only, shall be 
considered. This important point has been splendidly dwelt 
upon by Kaiser of Rochester in his study of the “Effect of 
Tonsillectomy on General Health in Five Thousand Children,” 
when he states that “few reports in the literature deal with 
end results, except when such definite infections as endocard- 
itis, rheumatism and chorea existed.” In Kaiser's series, the 
available group numbered 50,000 children; 10,000 of these 
were selected for tonsillectomies. All were given painstaking 
examinations by trained diagnosticians, and the operations 
were performed by laryngologists, and rigid after care was 
given. The definitely hypertrophied tonsils of 5,000 of this 
group constituted 73 per cent of the entire number. The re- 
sults of operation, where hypertrophy was the only symptom, 
showed no marked change. This clinical observation compares 
closely with the indications one is compelled to report from 
extended examinations of removed tissues. Of the 5,000 chil- 
dren who had their tonsils removed but had previously no 
enlargement of their cervical glands, 22 per cent had definite 
glandular enlargement one year later. One per cent of these 
children who previously had been free from ear trouble devel- 
oped ear lesions in the year following the operation. In the 
10,000 cases selected, following their tonsillectomies seven had 
diphtheria, three of these died; eight children developed pneu- 
monia—one died a week later—and five children developed 
lung abscesses. Catarrhal purulent otitis media was not an un- 
common complication. In thirty children a purulent otitis 
media followed the operation. 

A further study of Kaiser’s report, which is undoubtedly the 
most valuable clinical statistical record in the literature, re- 
veals the limitations, as well as favorable indications, for ton- 
sillectomy in pathologic changes in this tissue. 

Goerke observes that hypertrophy and hyperplasia of tonsils 
occur at an age when infection is most dangerous, and he ob- 
serves that the body is really protected therefrom by the ton- 
sils. If the tonsils are removed at an early period of life, a 
regeneration of the follicular tissue in proportion to the need 
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begins in the eighth to tenth years. It is only after the twelfth 
year that there is no longer any need of the tonsil. 

Meyer found that simple hyperplastic tonsils yielded reduc- 
ing substances, while inflamed tonsils gave less intense re- 
actions. 

The lacunar type of tonsillitis is recognized clinically by the 
retention material, 

Davis found present in about 30 per cent of extirpated ton- 
sils actinomyces like granules. He believes they probably ap- 
pear at times in the crypts of all tonsils and are small, non- 
adherent, grayish yellow and foul smelling. They have a ray- 
like arrangement of filaments with peculiar brushlike struct- 
ures at the margins. Smears indicate they consist of several 
varieties of organisms with coarse, unbranched filaments, coc- 
cal forms, fusiform organisms and many large spirochetes. 
Davis made a comparative study of 500 hogs’ tonsils and 8&6 
tonsils of cows. In these animals he found true actinomyces, 
but seldom were spirochetes observed. 

The superficial or lacunar tonsillitis must have erosion or 
ulceration of the stratified epithelium for intraaccessibility of 
bacteria or toxins. (Figures 3 and 4.) There must also be 
depression of the surface tension protection before the paren- 
chymatous tissue is implicated. The loss of stratified epithe- 
lium, exudation of polymorphonuclear leucocytes and _ fibrin 
formation indicate definite pathology of this type. (Figure 4.) 

Schlemmer has observed that the crypts of the tonsils are 
so favorably arranged that secretion stasis ordinarily does not 
normally occur, for it is expelled during deglutition. 

Swain has found that opening up the tonsillar crypts and 
pockets frequently rids the tonsil of the condition for which 
operation was considered advisable, and repeated cleansing 
has often done away with the necessity for any further opera- 
tion. 

The parenchymal type of tonsillitis is usually a sequel to 
the cryptic (Figures 4+ and 5), and peritonsillitis (Figure 6) 
may follow either or both of the other types, or it may not in- 
frequently appear as a primary involvement with the paren- 


chymal inflammation secondary. 
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The gross or clinical evidence of the pathology of the tonsil 
has been accorded more frequently an offensive rather than 
defensive interpretation. A persistent or a frequently repeat- 
ing inflammation will give to the tonsillar and peritonsillar 
tissues a contrast purplish red color, from which recovery does 
not occur without efficient treatment. A defensive reaction is 
interpreted as such because recovery, if sufficient opportunity 
is afforded, is as definitely accomplished as it is elsewhere in 
the body. (Figures 2 and 5.) Many of the tissue reactions 
successfully and unsuccessfully (Figures 9, 10,11, 4, 6 and 12) 
accomplished are vividly shown in the illustrations presented. 
(Figures 1, 2, 5 and 7.) 

Dietrich distinguishes three kinds of abscesses: Follicular, 
perilacunar and peritonsillar (outside the capsule), Acute 
catarrhal inflammation of the tonsil begins at circumscribed 
places with loosening and shedding of the epithelium, espe- 
cially at the angle of the crypt. 

Rethi has given what he designated as absolute and relative 
indications for tonsillectomy after conservative methods have 
been used. In the absolute group he includes cases where the 
tonsil is a grave source of danger and those in which conserva- 
tive treatment promises no success. 

1. Chronic tonsillitis, causing acute polyarthritis. 

2. Chronic tonsillitis, causing acute hemorrhagic glomerulo- 
nephritis. 

3. Chronic tonsillitis associated with continued rise of tem- 
perature. 

4. Recurrent peritonsillitis. 

5. Chronic tonsillitis with frequent acute exacerbations. 

The literature upon tonsil tissue is large if one includes the 
surgical technic of its removal; approximately 1,500 articles 
have appeared in the past ten years, but considerably less than 
150 have dealt with the subject in regard to the physiology, 
pathology and ultimate end results of treatment. 

The tone of the world’s literature is at present changing from 
a rather dangerous radical attitude of regarding all tonsils as 
pathologic to one of consideration for an accurate diagnosis 
that will insure a careful selection of the cases requiring radi- 
cal or conservative treatment. 
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Predisposition to infections after tonsillectomy is affirmed 
hy Zahorsky, Sluder and Barnes for the earlier years of life 
(six months to five years). Barnes has observed that normal 
tonsils were a help in childhood. Turner says a large ingestion 
of bacteria is continually going on through the subepithelial 
lymphatic glands, possibly accompanied by an immunization 
of the body against their invasion. 

\fter interested and critical attention to the bacteriologic 
gross and microscopic examination of tonsil tissue presented 
as surgical and pathologic material from three large Detroit 
hospitals for a period of five years, also after considerable 
autopsy work, | am unable to conclude that tonsil tissue has 
anything like the degree of pathology attributed to it. 

A single standard for judgment of abnormality in tonsil 
tissue cannot be maintained. The tissue is periodically assem- 
bled, and it has varying times for its normal degenerative de 
cidual changes, The significance of the bacteriologic findings 
in tonsil tissue is, when viewed from the results observed in 
the histopathologic changes, not so great as commonly be 
lieved. The mere presence of organisms in the crypt—positions 
which are normally outside the tonsil—does not necessarily 
involve this structute any more than the teeming millions of 
bacteria in the intestine involve the epithelial folds and lymph 
cell aggregations of that structure. 

It is a common microscopic picture along the margins of 
the crypts to have the stratified epithelium of normal thickness 
and partially hyalinized, covering a perfectly well protected 
follicle tissue. Yet the crypts may harbor many masses of live 
and dead bacteria. (Vigures 1, 3 and 12.) 

The tonsil tissue in the presence of numerous colonies of 
morphologically typical diphtheria organisms is usually well 
preserved, except for superficial small ulcerations. While this 
patient is a menace to society, yet the autoprotection is per 
fect. (Figures 7 and 8.) 

Adkins, after a study of 240 tonsils, concluded that 12% 
per cent of all people with diseased throats, ulcerated noses 
or infected nasal accessory sinuses are diphtheria carriers, re- 
gardless of their history, and that 76 per cent of all people 
with positive histories who have been rid of their infection 
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by some method other than antitoxin are carriers, regardless 
of their swab examination. 

It is of no greater clinical significance to culture strept 
cocci, staphylococci or other organisms from the tonsil crypts 
than it is to do the same from the recesses of the teeth or other 
tissue. If the tissue is intact and provided with its normal 
resistance, only the protecting surfaces will indicate the pres- 
ence of the bacterial material. (Figures 1 and 12.) 

The gross appearance of the lateral tonsil tissue (faucial 
mass) is often very deceiving, for the exposed epithelial sur- 
face may retain considerable debris, which washes free from 
the surface and does not appear at all in the microscopic sec- 
tion, nor is there any marked change in the superficial surface 
of such tissues. (Figure 1.) The condition of the nasopharynx 
is a most frequent source of the change observed superficially 
upon the faucial masses. Sinus infections are passed unrec- 
ognized by the majority, who only make occasional nose and 
throat examinations. The inflammatory reaction of the tonsil 
lissue is a means of resistance and not a primary manifesta- 
tion of pathologic change. (Figure 2.) The results of micro- 
scopic examinations of tonsil tissues make a very unsatisfac- 
tory correlation with the average of clinical histories and phy- 
sical examinations. 

Hypertrophy only may indicate nothing more than good re- 
sistance, but it may also signify obstruction, thyroid deficiency 
or infection in other tissue. 

Retention of debris in the crypts need have no relation to 
pathologic tissue change, and bacterial colonies in the crypts 
are often perfectly resisted. 

Definite abscesses or retained masses of pus cells are not 
nearly so common as is usually believed. Inclusions of strati- 
fied epithelium degenerate and appear as cystic areas. These 
are very frequently mistaken clinically and grossly for 
abscesses. 

Wide open crypts may or may not be a menace to the follicle 
tissue. This will depend upon the freedom of drainage. 

The sealed crypts from complete fusion or uniform increase 
of stroma, with resulting decrease in size of follicles, are local 
changes which give no systemic ill results unless foci of in- 
fection are inclosed and connected with the lymph system. 
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Diminution of the total mass of Waldeyer’s lymphoid ring 
may yield clinical benefit in single symptoms, but the resulting 
sequel may be dysfunction in thyroid, pituitary and nasal de- 
velopment. The intervening nodular lymphoid tissue is un- 
duly increased, the circular meatal eustachian mass may hyper- 
trophy or atrophy unduly. The nasopharyngeal mucosa may 
atrophy or hypertrophy. it is highly probable that otosclerotic 
degenerations and atrophic rhinitis may develop as a part of 
this sequel complex. I have seen most convincing evidence 
of these changes where tonsillar tissue was removed too early. 

Richardson states that complementary or compensatory lym- 
phatic growth is common in the event of early removal of 
faucial and pharyngeal tonsils. It is seldom the lot of any 
operator, however skillful, to find all of his cases one, two or 


three years thereafter to have absolutely clear tonsillar fossz. 
Brisotto reports brilliant results from systematized breathing 
exercises in adenoid subjects. 

Smiley found in a group of 5,000 Yale students, by a study 
of 12,000 colds, that more than one-half of these students had 
had their tonsils removed. In this latter group no reduction 
occurred in the frequency of colds. 

A careful study of a large group of healthy children with 
healthy tonsils, submitted to tonsillectomy, would give scien- 
tific data for the evaluation of the biologic significance of ton 
sillar tissues. Bauner and Orgel found 57 per cent of such 
children in poorer condition after operation. 

Railey found, among 350 operators, 1 in every 13 had had 
a death from hemorrhage following tonsillectomy. 

Martin, of Edinburgh, reports ear complications following 
tonsillectomy. There occurred two cases of acute otitis media 
five cases in which existing otitis was aggravated in one series 
of 2,776 hospital patients, and in another series of 5,051 out- 
patients 33 developed acute postoperative otitis media, and 7 
had exacerbation of existing ear trouble. Six postoperative 
fatalities occurred in the whole series of 14,960 operations. 

Morbidity and mortality in tonsil surgery is of greater 1m- 
portance than now credited with. Loeb has collected 126 
deaths from tonsillectomies done by a group of 250 operators, 
and from this number were excluded all deaths by anesthesia. 
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The purpose of this paper is not to decry surgical treatment. 
but rather to direct attention to the frequency of unscientific 
consideration given this important but dangerously common 
subject. 


SUMMARY. 


1. The gross and histopathologic examinations of large 
groups of tonsils show conclusive evidence that if the same 
criteria for inflammatory and degenerative changes rendering 
tissue nonresistent elsewhere in the body are to be applied here, 
then it is beyond question entirely safe to state most positively : 
nonpathologic tonsils are removed more frequently and in 
larger numbers than any other tissue of the body. The indi- 
cations for removal have, in a great number of instances, 
received but scant consideration, and scientific data concern- 
ing the ultimate end results are very meager when contrasted 
with the numerical total of tonsillectomies—the most frequent- 
ly and commonly performed of all surgical operations. 

2. The evidence that the tonsil tissue is biologically an im- 
portant link in the developmental, protective and mechanical 
chain of essentials of life, well along into the adolescent period, 
is most convincing. Its relation to the lymphatic and endocrin 
systems is quite intinrate. 


3. The removal of the posterior (adenoid) and the lateral 
(palatine) tonsil tissue before the natural maturity period is 
reached is quite frequently followed by compensatory replace 
ment effort in disadvantageous anatomic positions and by nu- 
tritional dysfunctions. 

4. A simple classification of lacunar (cryptic or superficial), 
parenchymatous and _ peritonsillar inflammations would aid 
diagnosis and unify interpretations of the histopathology. 

5. The available defenses of the tonsil may be definitely 
affirmed as including an intact stratified epithelium, actively 
hypertrophying and hyperplastic follicles, oxidizing and _ re- 
ducing cellular activities. 

6. Removal of adenoids before four years, and the palatine 
tonsil before puberty, gives a liability to pathology in develop- 
ment processes and local nutrition efficiency. 
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Fig. 1. Bacterial colony in crypt. Stratified epithelium intact, 
offering perfect resistance. 











Fig. 2. Cryptic tonsillitis exhibiting stratified epithelium and 
sub-epithelial inclusions. Active resistance. 

























Fig. 3%. Cryptic tonsillitis exhibiting actinomyces-like colony 
and reaction of the cryptic epithelium with a local erosion in the a 
same layer. ol 





Fig. 4. Cryptic tonsillitis exhibiting actinomyces-like colonies 
invading the parenchyma. 











Fig. 5. Parenchymatous tonsillitis with marked hyperplasia of 
the follicle germ centers. 





Fig. 6. Peritonsillitis exhibiting small round cell infiltration and 
progressive fibrosis of muscle 
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Fig. 7. Superficial diphtheritic tonsillitis low power magnifica- a 
tion. Diphtheria carrier showing erosion area with diphtheria 
bacilli. 4 
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Fig. 8. High power of same area with bipolar organisms in focus. 
The dark area is colonized but out of focus ‘ 
































Fig. 10. Myelogenous leukemia with characteristic cellular changes 
in the tonsil 
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Fig. 12. Cryptic and parenchymatous tonsillitis in a baby 10 
months of age. A secondary affection to lesions of noma. The 
tonsil exhibited premature aging as also the thymus and ovary. 
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case as Fig. 1: 
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Premature aging of the thymus. 
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XLII. 


PRIMARY ADENOCARCINOMA OF THE MIDDLE 
EAR AND MASTOID. 


By A. C, Furstensere, B. S., M. D., 


FROM THE DEPARTMENT OF OTOLARYNGOLOGY, 
UNIVERSITY OF MICHIGAN, 


\NN ARBOR. 


‘rom the earlier days of medical history to the present time 
the cancer problem has been one of vital interest to the pro 
fession. The clinical experience of many observers, com- 
bined with careful study by competent pathologists in well 
equipped laboratories, has added a wealth of knowledge to the 
subject and supplied the literature with many excellent arti- 
cles. Though dealing with a common form of disease, our 
interest is not infrequently aroused by its unusual occurrence 
in respect to location, histopathology, etc. In this connection 
attention is called to the rare occurrence of malignant disease 
within the middle ear and mastoid with the report of a unique 
case of primary adenocarcinoma anatomically so situated. 

Cases of carcinoma of the ear are rare when one takes into 
consideration the frequency with which this organ is affected 
by other disease processes. Schwartze,' in 1775, was one of 
the first to discuss primary carcinoma of the middle ear. 
Zeroni’ in an exhaustive survey of the literature compiled a 
list of otic tumors recorded between the years 1804 and 
1895, which totaled 121. His personal experience was limited 
to but two cases of primary malignant disease of the tym- 
panum. Since then, Newhart* has found reports of 34 cases 
of middle ear carcinoma prior to 1917, which study includes 
those described in detail and several mentioned in discussions. 
Since Newhart’s report only 14* are listed in the available lit- 
erature to date. But few of these are definitely primary tu- 
mors of the middle ear. 

Gerber’ states that there is but one case of cancer to five 
to ten thousand of other ear diseases. Tod," quoting from ten 
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years’ records of the London Hospital, where more than 
200,000 patients are seen annually, encountered but one case 
of middle ear cancer. In twenty thousand otologic cases 
Bezold? found four otic tumors, one of the middle and three 
of the external ear. Among forty thousand admissions to the 
Department of Otolaryngology, University of Michigan, two 
cases of malignancy primary in the middle ear have been ob- 
served, one hemangiosarcoma and one adenocarcinoma. 

In the aggregate there are less than 75 authenticated cases 
of primary cancer of the tympanum reported, most of which 
are found in foreign literature. Our very limited knowledge 
of this malady and its therapeutic intractability probably ren- 
der cancer in general an unpopular subject for discussion. No 
doubt there have been many unrecognized cases and others 
passed by without being published, still the statistical reports 
of large otologic clinics covering a period of 20 or more years 
bear witness to the fact that malignant disease of the middle 
ear is of rare occurrence. 

In the matter of etiology, we are without scientific facts. 
There is a diversity of opinion among eminent otologists, but 
many agree that chronic irritation is a predisposing factor. 
The postulations on irritative stimuli and hereditary influences 
are noted in nearly every treatise on malignant disease, but 
after many years of diligent experimentation they still re- 
main etiologic factors in theory only. It is a noteworthy fact, 
however, that an otorrhea of long duration antedated the 
occurrence of malignancy in nearly every case reported. West,° 
in discussing the report of Milligan’s case, believes that ma- 
lignancy originates primarily in the deepest part of the ex- 
ternal auditory meatus, where pus would bathe the floor of the 
canal during the whole course of a chronic suppuration. In 
this connection, he points further to the frequency with which 
carcinoma is seen in association with septic processes within 
the mouth and structures adjacent to the tongue. 

Trauma, as an etiologic influence, has been stressed by sev- 
eral observers. If we exclude the possibility of malignant 
disease becoming established in a benign lesion as a result of 
surgical interference ‘within the canal, it is somewhat difficult 
to understand how any genetic process in the depths of the 
external auditory meatus can eventuate in cancer as a result 
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of injury to the ear. The natural hazards of everyday life 
expose the average individual to an occasional injury, trivial 
perhaps and long forgotten until retrospection is stimulated 
by the physician and the injury brought to light as a promi- 
nent causative agent. 

The age incidence is similar to that of carcinomata occurring 
in other parts of the body. It is more common after the age 
of 40, although Leidler® reports a case of carcinoma in a pa 
tient 19 years old, and Alexander’ in a boy age 17. Bilan- 
cioni'' saw a case of sarcoma of the middle ear in a boy of five. 

rom the standpoint of sex incidence, both males and 
females appear to be equally affected. Kretchmann' collected 
a series of sixteen cases, eight of whom were females and 
eight males. 

rom the study of the literature one would conclude that 
the most prominent symptom of carcinoma of the middle ear 
is pain. Nearly every writer, in discussing symptomatology, 
calls attention to the fact that pain is an early and constant 
clinical feature of the disease. In the two cases observed in 
the University Clinic, however, pain probably did not appear 
until the growth had completely filled the middle ear and had 
come to lie there under considerable pressure. In one, the 
case herewith described, the patient complained bitterly of 
an intermittent, lancinating pain located in the ear and radiat- 
ing in a direction corresponding to that of the eustachian 
tube toward the nasopharynx. 

The degree of functional impairment is in direct proportion 
to the extent and location of the involvement of the sound con- 


ducting apparatus and of the internal ear. The former, when 
the site of the lesion, must necessarily become affected earl 
in the process with the production of varying degrees of 
middle ear deafness. The labyrinthine capsule, however, seems 
particularly invulnerable to neoplastic invasion and rarely suf 
fers any disturbance except in the late stages, when the entire 
temporal bone, and especially the petrous, becomes the seat 
of malignant invasion. The facial nerve is frequently involved, 
In one case, that of a hemangiosarcoma, a facial paralysis oc 
curred as an early feature simultaneously with the pain. 
Objective examination usually reveals a polyp or bead of 
granulation tissue within the depths of the canal which when 
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removed may be followed by more or less hemorrhage. At 
this time the nature of the disease is perhaps not recognized 
either because the tissue is not submitted for microscopic ex- 
amination or the pathologist, failing to obtain the base of the 
lesion in which malignant change is in progress, reports that 
its superficial parts show no evidence of cancer. It is not until 
one or more recurrences have been discovered that suspicion 
is excited and more thorough study establishes the true iden- 
tity of the disease. Such is the usual course of the affection in 
its earliest stages, as evidenced by the literature on the sub- 
ject. Rapid destruction of bone due to pressure, invasion of 
the temporomandibular joint and parotid gland, penetration 
of the soft tissues posterior to the auricle and extension to the 
cranial cavity mark the subsequent pathologic progress. The 
dura appears to maintain a marked resistance to neoplastic 
growth and is only involved in the terminal stages while meta- 
stasis to the cervical lymph nodes occurs late when the soft 
tissues covering the temporal bone become affected. 


The present unsatisfactory and unsettled knowledge of the 
treatment of cancer and the writer's limited experience pre- 
clude the possibility of adding any data of value to this phase 
of the subject. It may be pertinent, however, to state that in 
the Department of Otolaryngology, University of Michigan, 
the following principles are rigidly adhered to in the surgical 
treatment of malignancy: First, radical excision of the neo- 
plasm and removal of all that kind of tissue where it has 
originated or invaded, and second, the employment of a technic 
that will leave the site of the new growth open to inspection 
for the remainder of the patient's life. The radical mastoid 
operation lends itself to these arbitrary requirements in that 
it permits of radical excision of the growth and leaves the 
middle ear and mastoid cavity accessible to future cauteriza- 
tions in the event of a recurrence. It makes possible the appli- 
cation of the actual cautery to the middle ear and walls of the 
external auditory meatus and leaves the entire site of the neo- 
plasm widely open to the direct exposure to radiant energy. 
In the University Clinic, two cases have been treated as above 
described. One, a case of hemangiosarcoma operated on by 
Canfield, is well, without signs of recurrence after one year, 
and the other, a case of adenocarcinoma operated on by the 
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writer, is alive and without evidence of malignant disease four 
and one-half years following operation. 

The vast majority of reported cases of malignancy of the 
middle ear have been squamous celled carcinomata. It is 
highly probable that many of these neoplasms originated from 
the squamous epithelium of the cutaneous lining of the exter- 
nal auditory meatus and secondarily invaded the tympanum. 
Lange’ has reported the only case of primary adenocarcinoma 
of the middle ear discovered in the medical literature. He 
describes a case of a cylindrical celled carcinoma, primary in 
the tympanum with metastasis to the cervical lymph nodes and 
lungs. His study includes a detailed necropsy report. 

Since but one case of primary adenocarcinoma of the middle 
ear is recorded and that an unsuccessful case, it 1s perhaps 
not superfluous to report a second, apparently perfectly well 
and free from recurrence and metastasis four and one-half 
years after operation. 

Case Report—Mr. M. G., aged 67 years, was admitted to 
the otologic service of the University of Michigan July 10, 
1918, on account of severe pain in the left ear. He gave the 
following history : 

Seven years ago, while apparently in perfect health, he no 
ticed a discharge coming from his left ear. This was not pre- 
ceded by or associated with pain. The discharge, which was 
purulent in character with a very offensive odor, was the only 
sign of an ear disorder until six months before his admission 
to the clinic, when he began to suffer sharp pain in the left 
ear. The pain, at first intermittent, continued to occur at 
more frequent intervals with increasing severity until it had 
recently become a constant source of discomfort. It was lo- 
cated in the ear, but at times radiated in a direction correspond- 
ing to the course of the eustachian tube toward the naso- 
pharynx, and again was felt over the occipital region on the 
left side. He stated that on account of many sleepless nights 
he had become very weak and had lost fifteen pounds in weight 
during the past two months. The patient had noticed a mod 
erate degree of deafness in his left ear. 

Previous Medical History —The patient had an attack of 
appendicitis at the age of 15 years. An operation was not 


performed. He had mumps during childhood and typhoid 
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fever when 33 years old. He denied venereal or specific 
disease. 

Social History.—The man was a printer, He did not smoke 
and had never used alcohol. 

Family History.—There was nothing in the family history 
of significance. His mother died at 79, father at 81. both of 
senility. Two sisters died during infancy. One sister died 
at the age of 61, of kidney disease, and one sister was alive 
and well. There was no history of cancer in the family. 

Physical Examination.—The chief findings of his physical 
examination were as follows: The teeth were in very poor 
condition, many of them missing and those remaining in a 
bad state of decay. The tonsils were atrophic. The nose 
showed a moderate deviation of the septum to the left pos- 
teriorly. Objective examination of the right ear was negative. 
The left external auditory canal was swollen to the extent of 
complete obstruction so that the depths of the meatus and the 
tympanic membrane were not visible. A probe, passed into the 
canal with difficulty, released a thick purulent discharge appar- 
ently under pressure. There were no ocular evidences of mas- 
toid disease and no mastoid tenderness. Hearing in the right 
ear was normal. In the left ear the whispered voice was not 
audible, but voice was heard at a distance of three feet. The 
Weber was lateralized to the left, Rinne negative on the left, 
positive on the right. The high and low limits were normal 
on the right. In the left ear the high limits were slightly low- 
ered and the low limits were markedly elevated. 

The patient was a spare man, but with no evidences of 
marked loss of weight. The color was good. There were no 
glandular enlargements. The heart apex was seen in the fifth 
intercostal space, 842 cm. from the midsternal line. The 
thorax was spare and long with the bony parts prominent. 
Slight winging of both scapule. Chest expansion was equal 
but limited ; no areas of impairment. The breath sounds were 
harsh at both apices and cogwheel over right front fourth 
interspace. No rales were heard. The heart sounds were 
loud but clear, with an accented pulmonic second. Systolic 
blood pressure, 180; diastolic, 90. The abdomen was slightly 
scaphoid, with dilated venules along the attachment of the 
diaphragm. The liver was hard and rounded, with edge dis- 
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tinctly felt, and showed no change in size. Genitalia negative. 

The retlexes of both arms and both legs were normal. The 
sensations throughout the body were normal and there were 
no muscular paralyses. 

The prostate gland was elastic and symmetrical and of 
normal consistency. 

The urine contained a few light granular casts, but no 
albumin, sugar, pus or blood cells. 

Blood Examination.—Erythrocytes, 4,500,000; leucocytes, 
9,000; hemoglobin, 85 per cent, The Wassermann on the 
blood was negative. 

Roentgen-ray [xamination. — Stereoscopic plates of the 
chest showed a high vertical type of thorax. The intercostal 
spaces were wide, suggestive of a chronic emphysema. The 
lung fields were clear. A slight amount of fibrosis accompanied 
the bronchial tree, indicative of a low grade bronchitis. There 
was a marked accentuation of the aortic knob, which was con- 
sidered a senile rather than a pathologic change. 

Stereoscopic plates of the mastoid area showed a very defi- 
nite breaking down of the mastoid cells with the exception of 
those in the tip. The appearance was that of an extensive 
infectious process, except in the tip, where the aeration was 
good. 

On account of occlusion of the external auditory meatus 
with retention of pus, severe pain in the ear and moderate 
deep bone tenderness over the mastoid process, surgical inter- 
ference seemed indicated. 

Qn July 22, 1918, a radical mastoid operation under ether 
anesthesia was performed. The true nature of the process 
within the temporal bone was not suspected until removal of 
a sclerotic mastoid cortex exposed a cavity containing a soft 
tumor mass, which was shelled out with ease, leaving a rough 
bleeding wall. The lesion extended through the antrum into 
the middle ear, the tympanum being completely filled with the 
new growth. Removal of the posterior bony canal wall ex- 
posed a swollen cutaneous lining, apparently the result of an 
inflammatory change, but with no gross evidences of neo- 
plastic invasion. The typmpanic membrane was visible and 
firmly adherent to the mass within the middle ear, both of 
which were removed attached and sent to the pathologic labora- 
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tory for microscopic examination. The facial ridge was low- 
ered to the lowest limits of safety and the radical mastoid 
completed by turning a skin flap composed of the posterior 
cutaneous wall of the meatus downward into the tip of the 
mastoid process. Fearing the presence of malignant disease, 
the actual cautery was gently applied to the depths of the ex- 
ternal auditory canal, middle ear and roughened walls of the 
mastoid cavity which harbored the tumor mass, 


Pathologic Report——The growth from the middle ear was 
sent to the Department of Pathology, University of Michigan, 
for microscopic examination. The following description was 
submitted by Dr. A. S. Warthin. 

Nodule about the size of a small cherry or shellbark hick- 
ory nut attached to portion of tympanic membrane. Micro- 
scopically the squamous epithelium of the external auditory 
canal is continuous over the drum, which is infiltrated with 
an atypical glandular neoplasm of the type of an adenocarcin- 
oma. The growth consists of irregular spaces filled with 
cells, not resting on a definite basement membrane, showing 
a pseudolumen in some nests and in others a solid plug of 
cells. The cells at the periphery of these nests show a dis- 
tinct columnar type, the nuclei are very hyperchromatic, and 
the cytoplasm stains rather heavily with the basic stain. No 
mucin is found in the pseudolamina and no goblet cells are 
present. Near the tympanic epithelium the intercellular tis- 
sue shows an active fibroblastic proliferation and small inflam- 
matory infiltrations. In the central part of the neoplasm the 
stroma is more dense and hyalin in character, and in the very 
center of the mass the growth has a distinct scirrhous appear- 
ance, the stroma being in excess and of a dense hyalin charac- 
ter, while the cell nests are small and appear compressed. No 
secondary degeneration or necrosis is found in the neoplasm. 
On the side opposite to the tympanic epithelium the growth 
infiltrates a dense periosteum or fascialike tissue and shows 
small cords of cells extending through the perivascular and 
perineural lymphatics. 


This growth is interpreted as a primary adenocarcinoma 
of the middle ear in the absence of all evidence of a primary 
elsewhere. The dense hyalin stroma of the older parts of the 
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growth would indicate a relatively low malignancy. It seems 
probable that this growth represents a teratoid disturbance 
of development with blastomatous transformation. 


Following operation the mastoid healed very slowly. Con- 
valescence extended over a period of three months, but the 
extreme refractoriness of the disease within the temporal bone 
seemed not to be due to malignant disease but to a chronic 
streptococcic infection, The patient was given his first Roent- 
gen treatment four weeks following operation. It consisted of 
an exposure through three millimeters of aluminum with a nine- 
inch spark gap, five milliamperes, twelve-inch focal distance, 
time ten minutes. 

At intervals of one month two more X-ray exposures of 
similar dosage were administered. Three months following 
operation the mastoid cavity and middle ear were completely 
epidermatized, the discharge had ceased and the patient was 
permitted to return to his home. 

He has been seen at intervals of from three to six months 
since his discharge from the clinic in October, 1918. His last 
examination was made on February 2, 1923, a little over four 
and one-half vears following operation. He was free from 
symptoms and apparently in good health. The left ear was 
dry and showed the effect of a satisfactory mastoid operation, 
with no evidence of a return of the malignant process. He 
could hear the whispered voice in his left ear at a distance 
of ten feet. 

\side from the ordinary senile changes which had devel- 
oped during the past four and one-half years, the results of 
his physical examination were similar to those obtained at 
the time of his first examination in July, 1918. A very thor- 
ough study, including radiographs of the head and_ chest, 
failed to reveal signs of malignant disease anywhere in the 
body. 


COM MENT. 


The writer has endeavored to review the literature on ma- 
lignant disease primary in the middle ear and to assemble 
some of the important clinical features pertaining to this sub- 
ject. A search of the literature has disclosed but one case’® 
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of primary adenocarcinoma of the middle ear with metastasis 
to other parts of the body. Detailed autopsy findings are in- 
cluded. It is the desire of the writer to place on record a sec- 
ond and to suggest that prompt and radical interference may 
occasionally modify the prognosis. 
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Fig. 1. Infiltration of the tumor through the drum into the external 
auditory canal with squamous epithelium preserved 
over the surface of the growth. 





Fig. 2. Low power view of adenocarcinoma of middle ear. 
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Fig. 3. Low power view of area showing dilatation 
g.and spaces. 
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Fig. 4. 


From central portion of growth showing the structure 
of a scirrhous adenocarcinoma. 




















-~ sie “hi 











Fig. 5. Infiltration of the growth through the lymphatics of the 
periosteum of the middle ear. 




















Fig. 6. Infiltration of the neoplasm along the perineural 
lymphatics. 








° XLII. 


PATHOLOGIC CHANGES IN THE MEMBRANA TYM- 
PANI—AN ATTEMPT TO STANDARDIZE 
SUCH CHANGES BY A PATHOLOGIC 
CLASSIFICATION.* 


By Haro.tp Hays, M. D., F. A. C. S., 
New York. 


Up to the present time the main classifications of disease of 
the membrana tympani and middle ear have been along certain 
definite lines which have not allowed one to minutely differ- 
entiate. Such a classification has little meaning and certainly 
is not in accord with our present methods of notation. For 
example, one frequently hears the word “catarrh” used. This 
word indicates an inflammatory condition, but has no more 
signiheance in the ear than it has in the intestines. It is a word 
which should be discarded at the earliest possible moment. 
Acute catarrhal otitis media and chronic catarrhal otitis media 
7 have been persistent terms which no longer have any definite 
4 meaning. Among the former are numerous acute pathologic 

conditions which should be differentiated—such as acute in- 
flammation of the membrana tympani per se, acute inflamma- 
tion with or without exudate in the middle ear cavity. Among 
' the latter are various chronic inflammatory conditions, such as 
those with or without adhesive processes, with lime infiltrates 
and those with relaxation of the drum. Not only is it im- 
possible to differentiate the various pathologic conditions clear- 
ly without resorting to our pathologic findings, but it is impos- 
sible to treat the patient with intelligence without a proper con- 
ception of the pathology. 
For some time past I have had in mind the preparation of a 
classification of diseases of the membrana tympani and the mid- 
dle ear on a pathologic basis. I do not for one moment con- 
‘ sider that the classification which is about to be presented 


*Presented before the post-sessional course, Academy of Oph- 
thalmology and Otolaryngology, October, 1923. 
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will be universally accepted, but I feel that it is a step in the 
right direction. One may alter the nomenclature adopted, such 
as using the term tympanitis instead of myringitis. It is with 
the hope of stimulating honest criticism that I desire to present 
the following slides. 

The classification which | have adopted divides the inflam- 
mations into the acute and chronic. The acute inflammations 
are divided into those without exudate, those with exudate 
and those with suppuration. First to be considered are the 
acute inflammations of the drum itself, called acute tympanitis 
(rather than myringitis, in order to be consistent in a Latin 
terminology). And then acute inflammations of the drum, 
middle ear and eustachian tube which have received little atten- 
tion in the past must be commented upon. I speak of cases 
with exudate because I feel that most inflammations with dis- 
tention of the drum belong to this class before a definite deter- 
mination is made, by an incision in the drum or spontaneous 
perforation, that pus is present. No one can tell what kind of 
fluid is present—in fact, for the first few days in any acute 
inflammatory condition there is a discharge of serum and not 
pus, and there is no suppuration. Even when pus is suspected, 
it should be called an exudate until actual discharge is seen. 


The chronic inflammations divide themselves into those in 
which there is actual pus formation or evidence that there has 
been a discharge of pus. In all these cases, almost without excep- 
tion, there are evidences of a diseased condition which neces- 
sitates differentiation. For example, one may have a simple 
hypertrophy of the mucosa, or granulations may be present 
or actual polypi; or there may be a careous degeneration or 
cholesteatoma. And lastly, the condition in the middle ear 
may have gone on to resolution and the ear be dry. It is worse 
than useless to classify all these conditions under the term of 
O. M. P. C.—chronic suppurative otitis media. 


Finally, I have attempted to classify the nonsuppurative 
conditions of the drum and middle ear which should come under 
the general term of chronic inflammation without exudate. 
One cannot state that an exudate is or is not present, but at 
the time of the examination a definite picture is seen which 
admits of pathologic interpretation. We have been in the habit 
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of calling all these cases O. M. C, C.—chronic catarrhal otitis 
media. But how much more enlightening is the classification 
here presented! Two general types of cases present themselves 
—the hypertrophic and the atrophic. The former either has 
or has not a definite plastic inflammation associated with it 
which not only involves the middle ear but the drum and the 
eustachian tube. In the atrophic cases, there is always a lack 
of circulation. In both types one may see adhesive processes 
with or without lime infiltrates or dilatation of the blood ves- 
sels, and sometimes a dryness of the external surface of the 
drum is seen resulting in an exfoliation. In those types in 
which there are no adhesions a loss of tension of the drum is 
present, which may be either peripheral or central and, in many 
of the cases, one may see a combination of adhesions and 
relaxation. The chief importance of making a classification 
in this way is that treatment, either constitutional or local, 
may be instituted along rational lines. 


In this study an attempt was made to picture every type 
of inflammation which is commonly seen. In order to allow 
of better visualization, the drum is surrounded by a speculum 
and the auricle drawn in proper relationship. There is a 
marked disparity between the size of the drum and the auricle, 
but at least one gets a view in perspective and thus is able to 
visualize the picture as he would see it through an aural spec- 
ulum. The exact colorings have been used and there has been 
no attempt at exaggeration. 

In order to make a proper study of pathologic conditions 
of the membrana tympani (and this often includes the parts 
behind it) one must be able to differentiate the parts of the 
normal drum. In these pictures one sees that the drum is a 
pearly gray color and that the light reflex extends downward 
and forward. There are no two drums exactly alike, and it 
is often surprising to see how little change in hearing is pres- 
ent when a drum shows evidences of pathologic change. 


In all cases of acute tympanitis there is no doubt an inflam- 
matory condition of the mucosa of the middle ear. The excep- 
tions are the inflammations which are due to trauma: for 
example, the impaction of cerumen against the drum increased 
by getting water into the ear either while bathing or by having 
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the ear douched. Such a condition is well shown in two of the 
illustrations. In both of them one can still see the outlines of 
the drum and there is no bulging. 

The next stage of the inflammatory process is where an 
exudation of serum (or possibly pus) is present in the middle 
ear, What kind of fluid is present and the type of organism 
which causes it, it is impossible to say before a spontaneous 
perforation occurs or an incision made. The condition of the 
drum will depend upon the virulency of the infection, the 
amount of inflammation and the condition of the drum prior 
to the infection. In certain cases one sees only an intense en- 
gorgement; in other cases, the blood vessels are markedly 
dilated; in others, there is extreme distention of the drum, 
which assumes a beefy red appearance; while in others there 
may be a desquamation of the outer layers of the drum, and 
it may assume a gray appearance. In almost all cases there 
is an involvement of the drum, middle ear and eustachian tube. 
But as the drum is the part most minutely inspected, each case 
should be termed acute tympanitis, to which the terms otitis 
media and tubal inflammation (salpingitis) should be added. 


In all cases in which there is evidence of pus in the canal 
coming from the middle ear, the title should be given—acute 
tympanitis with otitic suppuration. The term may be more 
extended by adding the type of organism which is causing the 
infection—streptococcus hemolyticus, viridans or pneumococ- 
cus. One thus has a concrete picture of the actual state of 
affairs. 

The chronic suppurative processes are almost as varied as 
the acute ones. The types of inflammation of the drum itself 
will depend mainly on the chronicity of the process and the 
type of organism which is causing the infection. Thus, in the 
illustrations, one will see types of pathology which range from 
the moderate inflammation of the drum with wide open eusta- 
chian tube, which permits of discharge of mucus through a 
small opening in the drum, to the advanced inflammation with 
the formation of a large polyp. The typical drum in cases 
of tuberculosis of the middle ear is also shown. I do not by 
any means mean to presume that the entire classification of 
chronic suppurative conditions of the drum and middle ear can 











694 HAROLD HAYS. 


be placed in the groups I mention, but the majority of them 
can. How much better such a classification is than merely 
saying O. M. P. C.—chronic suppurative otitis media. 


I am greatly interested in a pathologic classification of the 
chronic nonsuppurative conditions of the drum and middle ear 
which give rise to defects in hearing, In such a classification 
one must consider the hypertrophic and atrophic states of 
these parts and whether adhesions are or are not present. 
The reason for the necessity of such distinction is that the 
method of treatment will vary with the type of pathology 
found. For example, in one case illustrated, there was a hyper- 
trophic condition of the drum, which could not be relieved, 
even after repeated incisions were made in it. The cause of , 
the persistence of the inflammation was found in the tonsils, 
which were removed, after which there was a subsidence of 
the trouble with a return to hearing normality. In definite 
atrophic cases, with adhesions, one must attempt to stimulate 
the mucosa of the middle ear and break up the adhesions; 
in othe: atrophic cases in which no adhesions are present, one 
can do very little with local treatment alone. It is necessary 
to build up the general system, particularly by the employment 
of endocrins. In certain other cases, a chronic inflammation of 
the drum is present, which is caused by some nasopharyngeal 
pathology, which can only be relieved by attention to the gas- 
trointestinal canal. 


3ut of as much importance as the above differentiation is 
the determination of the excursions of the drum—whether it 
is adherent or more relaxed than it should be, or whether 
parts of the drum are adherent and other parts relaxed. These 
cases are termed adhesive and nonadhesive tympanitis. The 
differentiation can be made by observing the excursions of the 
drum through a magnifying otoscope to which is attached a 
rubber tubing going to a pump giving intermittent suction. 
The necessity for this determination is at once evident; for 
no amount of exercise by inflation will do any good to a re- 
laxed drum and often will do a great deal of harm. 

It is with the hope that this classification will lead to a better 
understanding of the subject that it is presented for vour con- 
sideration. Most treatment of ear conditions in the past, espe- 
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cially of the chronic nonsuppurative conditions, has been per- 
formed along empiric lines. We have now come to the time 
when we must use a certain intelligence and treat each patient 
as an entity. 


The treatment of these conditions is so varied that it is im- 
possible to do more than outline them here. I am especially 
interested in the chronic conditions which give rise to deaf- 
ness. As I stated before, there are various pathologic changes 
which take place and, before anything can be accomplished 
by treatment, one must solve the etiologic factor and must 
eliminate any general physical condition which aggravates the 
trouble. For example, one patient came to us who was suffer- 
, ing from deafness, which was due to a great extent to fer- 
mentation in the intestinal canal, which created a hypertrophy 
of the posterior tips of the inferior turbinates. The correction 
of the intestinal trouble improved her hearing considerably. 
But of most importance, from the otologist’s point of view, is 
the local treatment. We shall assume that diseased tonsils, aden- 
oids, nasopharyngeal conditions and nasal infections and de- 
formities have been cleared up. It thus remains to describe 
briefly the treatment of the ears themselves. 


In the majority of cases the deafness is due to improper 
ventilation of the middle ear with retraction of the drum, al- 
though certain cases show that the drum is more or less re- 
laxed and too much air is being forced into the middle ear. 
For the treatment of the former condition, one must employ 
any method for opening up the eustachian tube and keeping 
it open. Catheterization and Politzerization will not suffice. 
The tubes must be dilated, preferably by proper sounds and 
bougies, which must be left in the tube beyond the isthmus 
for fifteen minutes to half an hour. Then the ear may be 
gently inflated. Second in importance in the majority of cases 
is the elimination of glandular tissue in the nasopharynx which 
interferes with tubal action. This may be accomplished by 
breaking down adhesions in the fossa of Rosenmiiller with the 
finger, the application of the violet ray to the nasopharynx 
and the application of the ultraviolet ray, by means of the 
quartz water cooled lamp, to the pharynx, or the employment 
of the X-ray. Thirdly, one must attempt to increase the cir- 
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culation to the drum and middle ear. \ibratory massage has 
some good effect, and one may make use of one of the me- 
chanical vibrators, or he may employ intermittent suction. 
I have also had good results from the use of diathermia. The 
current is directed from one ear to the other or directly through 
the eustachian tube. In the treatment of the relaxed drum, one 
must use any procedure which will tend to tighten the drum. 
Of most value is cantharides collodion as advocated by Heath 
of London. 


22 West SEVENTY-FOURTH STREET. 


























NORMAL DRUM MEMBRANE 

In most illustrations, too much color is given to the drum 
As a rule, it has a pearly gray lustre which extends almost 
to the periphery The light reflex is indicated by the two 
lines It extends from the insertion of the malleus to the 
periphery of the drum 
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NORMAL DRUM MEMBRANE 
This is almost a perfect drum One will note that there 
seldom are two drums the same in every way. Here one sees 
more of an indentation both above and below the insertion 
of the malleus The light reflex is well shown. 









































ACUTE INFLAMMATION 
The beginning process of an inflammatory condition of the 
drum and middle ear. Here the process is mainly confined to 
the membrana tympani. 
yinz@nosis: Acute tympanitis 

















ACUTE INFLAMMATION. 

In this illustration, one sees a congestive process of the 
entire drum. There is no bulging. The main pathologic 
process is confined to the membrana tympani 

Diagnosis: Acute tympanitis. 





























ACUTE INFLAMMATION 
The beginning stages before the entire drum becomes in- 





flammed or before there is pressure in the middle ear from o 
exudate. The light reflex has disappeared. 
Diagnosis: Acute tympanitis with otitic exudate. 
‘ 

















ACUTE INFLAMMATION. 

In this type of case there is little doubt that there is pus 
behind the drum, indicated by the grayish portion of the 
drum below. Above may be seen bubbles of air above the 
fluid level. 

Diagnosis: Acute tympanitis with otitic exudate. 


























ACUTE INFLAMMATION 


There is an exudate behind the drum which bulges consid- 
erably, particularly in the lower portion where the bubbles 


of air can be seen. In cases of this kind, the short process 
of the malleus does not, as a rule, show up so well 
Diagnosis: Acute tubotympano-otitis with exudate 

















ACUTE INFLAMMATION 
Particular note should be made that the lower portion of 
the drum is much engorged, but the light reflex is still pres- 
ent. The upper portion of the drum is not quite so inflamed 
but bulges considerably, and below it posteriorly is a greater 
bulging, almost a herniation. 
Diagnosis: Acute tympano-otitis with exudate. 










































ACUTE INFLAMMATION 
There is marked congestion of the entire drum more 
clearly indicated in the lower third below the insertion of the 
malleus The short process of the malleus s still plainl 
visibe. 

Diagnosis \cute tubotympano-otit vith « rdiate s 
aa a ‘ 
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ACUTE INFLAMMATION 

Suppuration has continued in this case for ome week 
There were evidences of mastoid involvement The process 
is resolving There is still a central perforation present and 
some evidences of acute inflammation at the outer portions 
of the drum The mottled appearance at the upper portion 
of the drum posteriorly is due to excess thickening and 
gzranulations behind the drum Unless an ear of th kind is 
watched carefully deafness will surely result 

Diagnosis Acute tympanitis with otitiec suppuration 








































ACUTE INFLAMMATION 


Before perforation In this case there has been an inflam 
matory condition of the drum membrane and middle ear \t 
the lower left hand corner one can see a point where spon- 
taneous perforation will occur As a rule, the perforation 


takes place anteriorly and in the region of the insertion of 
the malleus. There is an exudate in the middle ear deter- 
mined by the bulging in the lower portion of the drum 
One cannot tell whether this is pus or serum 

Diagnosis: Acute tympanitis with otitic exudate. 




















CHRONIC INFLAMMATION 

Evidences of recurrent inflammation may be seen by the 
variableness of the reddened areas All the usual landmarks 
of the drum and ossicles have disappeared. The entire drum 
is not red, although bulging, because there is pressure from 
an exudate behind—a ‘pressure which has been present for 
some time. In the posterior portion of the drum, around the 
periphery, are small granulations which must constantly 
receive attention. This type of drum perforated very easily 
The discharge from the middle ear is usually mucoid 

Diagnos Chronic suppurative tubotympanic otitis media 


























CHRONIC INFLAMMATION 
Almost all evidence of a drum has disappeared. There is 
a small fringe of drum posteriorly and above. The malleus 
has been destroyed. The dark area indicates the internal 
wall of the middle ear. In such cases, the eustachian tube 
is usually patent. Sometimes the ear is dry, but in most in- 
stances there is some discharge—mucous, serum, pus or 


cholesteatoma. 


Diagnosis: Chronic suppurative tubotympaniec otitis media. 














CHRONIC INFLAMMATION 
perforation occupying the lower portion 
from this extends a large polyp 


There is a large 
of the drum anteriorly and 
Some discharge, often serious, 
odor, accompanies this condition 

Diagnosis: Chronic suppurative tympano-otitis with polyp. 


but sometimes pus and a foul 























CHRONIC INFLAMMATION 
The lower portion of the drum shows evidence of a large 


perforation which has been present for years At times there 
is discharge it other times not The rest of the drum is 
very much thickened 


Diagnosis Resolution tympano-otitis media 

















CHRONIC INFLAMMATION 
The lower portion of the drum is markedly indented The 
st of the drum i faintly pink. thus showing evidence of 
bacute inflammation This portion of the drum is relaxed 
Note the thinning of the line at the insertion of the malleus 
Diagnosis Chronic adhesive and nonadhesive tympanitis 


























CHRONIC INFLAMMATION. 

The drum is markedly distorted. Although some light 
reflex is still present, the malleus is foreshortened and drawr 
in. The drum has lost its pearly gray appearance and is a 
more purple color and thickened. Vibration shows that por- 
tions of the drum are movable. 

Diagnosis: Adhesive and non-adhesive tympanitis 

















CHRONIC INFLAMMATION 

Note the grayish purple tinge to the membrane with loss 
of lustre. The light reflex goes downward and forward. At 
the insertion of the short process of the malleus there is an 
irregular indentation. There is a distinct demarkation of the 
periphery of the drum. Note the incomalleus joint, above 
which is a loose portion of the drum. Schrapnell’s mem- 
brane. There are numerous varieties of this type, due to the 
size, thickness, amount of retraction and the characteristics 
of the vascular supply. 

Diagnosis: Chronic tympano-otitis without exudate. 





























CHRONIC INFLAMMATION 
The chief characteristic of this case is the presence of a 
calcareous plac posteriorly There is not much change other 
than this except the abolition of the light reflex The short 
process of the malleus is slightly foreshortened 
Diagnosis: Chronic adhesive tympanitis with lime infil- 
trates 

















CHRONIC INFLAMMATION 
In this case the light reflex is absent and there is some 
evidence of acute inflammation at the lower portion. The 
malleus is foreshortened and the entire drum is retracted. 
Diagnosis Chronic hypertrophic tympanitis. 





























CHRONIC INFLAMMATION 

A chronically diseased drum. This illustrates an unusual 
case. The patient has had a feeling of fulness in the eat 
with marked diminution in hearing for a few months pre- 
vious to examination The lower portion of the drum shows 
evidence of an atrophic condition of long standing The an 
terior and upper portion shows evidence of more recent in 
flammation. The entire drum is much thickened. There is no 
exudate in the middle ear In spite of repeated incisions in 
the drum and inflation through a dilated tube the condi- 
tion has not subsided 

Diagnosis: Chronic hypertrophic tympanitis 
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CHRONIC INFLAMMATION 

The marked retraction in this case is in the anterior por- 
tion. The short process of the malleus is much foreshort- 
ened. Ear drums of this character are frequently seen 
Whether a great degree of deafness results depend upon the 
amount of interference with the ossicular joints 

Diagnosis: Chronic hypertrophic tympanitis with adhe- 
sions 























media (with or without exuppuration) 














CHRONIC INFLAMMATION 
—with pus formation The presence of a large number o 
perforations, whether there is discharge or not, is indicative 
of a tubercular condition of the middle ear 
Diagnosis Chronic hypertrophic tubotympanicotitis 








There is marked retraction of the ent 
sions running from the short process of 
and backward The drum has lost its 
light reflex has almost disappeared In 
the deafness is usually quite marked 

Diagnosis: Chronic hypertrophic and 








CHRONIC INFLAMMATION 


ire drum with adhe 
the malleus upward 
translucency The 
eases of this kind, 


atrophic tympanitis 























CHRONIC INFLAMMATION 
without exudation. In this case one sees a markedly retract- 
ed drum. The drum has lost its lustre and the color is whit- 
ish gray above and a dark purple gray below where there is 
most retraction. The ossicular joints are forced out of align- 
ment and are bound down by adhesions. 

Diagnosis: Atrophic tympanitis. 




















CHRONIC INFLAMMATION 
Very few of the landmarks of the drum can be seen. There 
is a marked atrophy and indentation more plainly seen be- 
low and anteriorly. There is a dilated blood vessel along 
the arm of the malleus, and above is an indented portion 
of the drum which extends to the periphery. 
Diagnosis: Atrophic tympanitis. 
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CHRONIC INFLAMMATION 

the landmarks of the drum have disappeared. The 
indented A faint outline of 

with the drum enfolded over it. The 
tion of the drum, purple gray in color, is very much 
this pathology present, the 


seen 


hearing was 


adhesive tympanootitis 

















CHRONIC INFLAMMATION 
an atrophy of the entire drum with distortion 
nt colorings are due to differences in thickness 
1reous infiltration. The drum is so retracted that 
against the internal wall of the middle ea! 
Atrophic tympanitis with lime infiltrates 
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THE CLINICAL AND TOPOGRAPHIC DIAGNOSIS OF 
SUPPURATIVE AND NONSUPPURATIVE 
PARANASAL CELL DISEASE, 

By Joserpm D. Heitcer, A. B., M. D., 


LOUISVILLE. 


Suppuration and inflammation of the nasal accessory sinuses 
may be so difficult of recognition as to be almost insuperable. 
Pus and hyperplasia may be present or absent at the time of 
examination, and this variable condition calls for repeated ex- 
aminations and careful routine study before a negative report 
can be given. In obscure cases, days and weeks may be neces- 
sary before a final report can be offered. Many examinations 
made at one sitting must be taken, as Hajek’ states, “cum 
grano salis.” 

Van der Floeve,? of Leiden, Holland, made a very significant 
statement at the Philadelphia meeting of this Academy in 
1921, when he remarked that the rhinologist cannot say with 
absolute certainty that a person has no sinus affection. Many 
cases of latent disease of the nasal accessory sinuses are over- 
looked in hasty examinations. The reports of Tunis,* 1H. Bod- 
kin,’ Gavin Young,’ Emerson," Lemere’ and Dennis and Mul 
lin* are illuminating in calling attention to this latency. Tunis 
autopsied one hundred miscellaneous heads, and found macro- 
scopic and microscopic evidence of antral disease in thirty- 
seven Cases. 

Bodkin reports his observations on the condition of the 
antra, based on the pathologic reports of a series of fifty con- 
secutive mastoid operations performed upon acute and chronic 
cases of otorrhea. He found one or both antra infected in 82 
per cent of the total cases; 65 per cent in the acute cases, and 
93.3 per cent in the chronic cases. The number of times in 
which a very definite infection of the maxillary antrum was 
found without any symptoms to suggest its presence is rather 
startling, and it would have been overlooked had not a routine 
examination been made. 
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Gavin Young, in a series of thirty miscellaneous heads, 
found involvement in 43 per cent of the antra and 56 per cent 
of the sphenoids. He states that from such a small number it 
could not be deduced that 43 per cent of the population of West- 
ern Scotland was affected by unsuspected antral disease and 56 
per cent by sphenoid disease, but that his results were sig- 
nificant enough to cause one to think a great deal about the 
latency of nasal sinus disease, 

The pandemic of influenza in 1917 and 1918, followed by 
milder epidemics in subsequent years, coupled with the added 
frequency of tooth extractions, has multiplied the incidence of 
nasal accessory sinus disease to such an extent that it almost 
seems that one of the future health problems lies in the proper 
sanitation of the human accessory sinuses. 

With the evolution of our knowledge of the diagnosis of 
sinus disease, certain essential factors stand out in bold relief. 
In a paper of this scope, the writer can do no more than 
name these, emphasize and detail a few, and give common 
ground for discussion of the remainder. 

It would be difficult to improve upon the masterful classifi- 
cation of the essential factors in establishing a diagnosis of 
sinus disease given us last year, at the Minneapolis meeting, by 
Canfield. In the order of their importance he enumerates them 
as follows: The clinical examination; the X-ray; transillumi- 
nation; the history; the symptoms. He further subdivides the 
clinical examination in the following manner: The general ap 
pearance of the interior of the nose; the condition of the nasal 
mucous membrane; the presence of predisposing factors; the 
condition of the lateral nasal wall; the presence of discharge, 
its character, location and amount ; the effect of change of pos 
ture; the effect of shrinking the mucous membrane ; the pres 
ence of polyps; the recognition of the sinus or sinuses involved 
and the character of such involvement; the use of the probe, 
antrum, ethmoid, frontal and sphenoid ; the use of suction: the 
hacteriologic examination; the pathologic specimen; the ex 
ploratory puncture, its uses, abuses and dangers ; the condition 
of the nasopharynx ; the condition of the tonsils and teeth. 

To this outline I would add a consideration of the Wiping 
action of the soft palate, and the condition of the membrane of 
the olfactory fissures, the posterior ends of the middle turbi- 
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nates and the plicz septi, as seen by proper illumination. These 
might be subheaded under the condition of the nasopharynx, 
but I consider them of such importance that they should be 
emphasized under special headings. I would also include the 
use of the nasopharyngoscope. 

Patients with sinus disease present themselves either as un- 
operated or more or less extensively operated cases. and we 
must attempt to determine the presence or absence of sinus dis- 
“ase, its character, its exact location and its clinical importance. 
We must further differentiate between a diagnosis of sinus 
disease and indications for treatment or operation. 

In a consideration of the practical points in the normal 
anatomy, topography and development of the lateral nasal wall 
and its associated sinuses, the writer in preparing a translation 
of Hajek’s masterly classic, “The Pathology and Therapy of 
the Inflammatory Diseases of the Accessory Sinuses of the 
Nose.” has been impressed with the clear conception of the 
anatomy of the nasal wall to be gained from his description, 
in which he takes the superior maxillary bone and successively 
builds up the nasal wall until the large hiatus maxillaris com- 
municating with the antrum is replaced by the small ostium 
maxillare. Extending upward from the large opening on the 
nasal surface of the superior maxillary bone is the frontal 
process, which is separated from the nasal surface by a groove, 
the sulcus nasolacrimalis, which forms the foundation of the 
ductus nasolacrimalis. The upper edge of the large opening 
is formed by the edge of the orbital. process, while below, the 
alveolar process extends downward from the antrum. The 
palatal process assumes a horizontal position below, forming a 
part of the floor of the nasal fossa. The perpendicular plate 
of the palate bone, by its articulation with the superior maxil- 
lary, forms a part of the nasal wall of the antrum and helps 
to close in the hiatus maxillaris posteriorly. The hiatus max- 
illaris is further reduced in size by the lower and middle tur- 
binates, the uncinate process and the bulla ethmoidalis. 

Further points of anatomic interest are the maxillary process 
of the inferior turbinate, which closes the lower angle of the 
hiatus maxillaris ; the pars membranacea, which occurs between 
the palatal, ethmoidal and lacrimal processes of the inferior 
turbinate. and several corresponding processes on the uncinate 
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process; and lastly the hiatus semilunaris, containing in its 
depths the ostium maxillare. The ethmoid bone when fitted 
into the nasal wall completes the closure, the bulla closing in 
the upper angle of the hiatus maxillaris. With the duplica- 
tion of nasal and antral mucous membrane bridging over the 
spaces existing between the processes of the uncinate and in- 
ferior turbinate, the antrum becomes shut off from the nasal 
fossa except in the back part of the hiatus semilunaris, where 
the ostium maxillare is to be found. The hiatus semilunaris 
is of practical importance, because into it empty the openings 
of the frontal and anterior ethmoid cells and the antrum. It 
will be readily seen that the difficulty in sounding the ostium 
maxillare does not arise from its small size, but rather in its 
deep lying and hidden position in the hiatus. 

In conjunction with this conception of the lateral nasal wall 
Hajek, availing himself of the texts of Seydel,® Zuckerkandl,’” 
Nillian’! and Peter,’* describes the development, architecture 
and topography of the ethmoid labyrinth in such a way as to 
give us an excellent method for visualization of the anatomy 
and orientation of oneself during surgical attack on this com- 
plicated structure. , 

The ethmoid first develops as a number of socalled grund- 
lamellen and interturbinalen gangen. The ends of the grund- 
lamellen extend into the nasal fossa as the agger nasi, unci- 
nate process, bulla, middle, superior and supreme turbinates. 
etc. The interturbinalen gangen appear between the lamellen 
and are recognized as the infundibulum, the meati, bulla cells, 
anterior, middle and postethmoid cells, and sphenoethmoid re- 
cess, etc. These lamallen extend through the ethmoid outward 
to the lamina papyracea, upward to the lamina cribrosa and the 
foveole ethmoidales, which form the roof of the ethmoid. for- 
ward to the frontal bone, and inward to the inner wall of the 
ethmoid. The general architecture of the ethmoid labyrinth 
is altered by extension too far forward or backward of these 
lamellen themselves. These lamellen vary in number from five 
to seven, and in some instances there may be additional ones 
produced, due to a variation by a longitudinal splitting of indi- 
vidual lamellen. 

To produce a simple visualization of this scheme, draw a 
horizontal line corresponding to the plane of the lamina crib- 
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rosa or foveole ethmoidales, the roof of the ethmoid, and drop 
from five to seven parallel lines bent slightly to form an angle, 
or consider them as representing a section of an arc of a circle. 
The first one from before backward will correspond to the 
agger nasi, the second to the uncinate process, the third to the 
bulla, the fourth to the middle turbinate, the fifth to the supe- 
rior turbinate, the sixth to the supreme turbinate, etc. This 
arrangement gives one a general idea of the basic structure of 
the ethmoid labyrinth. The spaces between the lines are rec- 
ognized as the interturbinalen gangen. Anomalous develop- 
ments occur when the individual lamellen extend too far for- 
ward or too far backward, when the lamellen are defective or 
when they undergo a longitudinal splitting. The first and sec- 
ond lamellen are incomplete, the third, the bulla lamella, is 
often defective, the fourth, fifth and sixth lamellen are as a 
rule complete. 


The ethmoid cells are produced by the development in the 
interturbinal passages or gangen of septa, complete or incom- 
plete, producing real cells or partially complete ones. The 
openings of the various cells determine their classification into 
anterior, middle or posterior cells. The anterior ethmoid is 
limited externally by the lamina papyracea, above by the lam- 
ina cribrosa and foveolz ethmoidales. The nasal boundaries 
are more variable, the main variations occurring anteriorly 
against the frontal sinus; in the relations of the anterior eth- 
moid to the hiatus and infundibulum; in the extension of cells 
into the middle turbinate; and in the relations of the infundi- 
bular cells, If the bulla lamella is defective above and does not 
reach the roof of the ethmoid capsule, the frontal sinus opens 
into the infundibulum and the bulla cells. If it does not reach 
the median wall, it fuses with the uncinate process and produces 
variations in bulla and infundibular cells. It may extend for- 
ward into the frontal sinus, producing the socalled “bulla 
frontalis.”” It may be situated further backward than normal, 
permitting an unusual development of infundibular cells to the 
extent that the infundibulum may be entirely surrounded by 
cells. A number of other types of variations of the infundi- 
bular cells occur, lack of time preventing their detailed de- 
scription. 
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The upper portion of the fourth or middle turbinate lamella 
may be defective, failing to reach the roof and giving us a de- 
velopment of orbitz] ethmoid cells, the most difficult of all to 
reach by any method of operation. 

The main defects in the lamellen of the posterior ethmoid 
occur when the ethmoid cells develop into the sphenoid, pro- 
ducing the socalled sphenoethmoid cells. The upper cell is 
really ethmoidal, whereas the sphenoidal cell is the lower. The 
lamellen may fuse posteriorly, so that the anterior wall of the 
sphenoid forms the posterior wall of the ethmoid, or the wall 
of the sphenoid and the posterior wall of the ethmoid may be 
separated by the socalled sphenoethmoid recess. 

\ thorough understanding and knowledge of this topogra- 
phy of the ethmoid labyrinth is important for diagnosis, 
orientation and treatment. It must be recognized that such 
knowledge is of inestimable value in making subsequent de- 
ductions as to the probable origin of pathologic secretions. 
Thus armed, one can with greater security and confidence 
carry out the dictum of Hajek—“after finding pus follow it to 
its source.” ; 

Topographically and anatomically Hajek divides the acces- 
sory sinuses into two series: First, those emptying into the 
middle meatus, including the frontal, the antrum, anterior and 
middle ethmoid and agger nasi cells. Second, those emptying 
into the olfactory fissure, including the posterior ethmoid cells 
and the sphenoid. 

Having established the existence of purulent sinus disease, 
the first important question to arise is: Does the pus come 
from the first or second series or both? If pus comes from 
under the middle turbinate or flows backward under this 
structure, we are dealing with an affection of one or more of 
the first series of sinuses, namely, the frontal, the anterior and 
middle ethmoid cells and the antrum. 

Having established the source of pus ‘in the first series, the 
next question which should be forthcoming is: “From which 
of the cells of the first series does the purulent discharge 
come 7” 

Since the opening of the antrum is at its highest point and 
the opening of the frontal is at its most dependent part, 
changes in position of the head and the effect of these changes 


7 ts 
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upon the flow of the secretion may assist us. This positional 
test is of value only when it is positive. Experience shows 
that the antrum is the most frequently affected of the sinuses 
of the first series, and, further, that when all other methods 
fail, it may be washed out either through the natural opening, 
in a certain percentage of cases, or by a puncture through its 
nasal wall in the middle or inferior meatus, preferably the lat- 
ter, because of the danger associated with puncturing through 
the middle meatus, 


Having cleansed the nose of pus, let us assume that washing 
of the antrum has given us a positive result, in that purulent 
discharge was forthcoming. The question now arises, are we 
dealing with a frank disease of the antrum, or is it acting as a 
reservoir? If pus does not reappear in the middle meatus 
within a half hour, we may feel sure that we are dealing with 
an isolated disease of the antrum. On the contrary, should pus 
reappear in the middle meatus within ten or fifteen minutes, 
we may rest assured that its source was not in the antrum, 
because the antrum could not refill in such a short time. 


From whence comes this discharge? It must come from 
the ethmoid cells or the frontal, but which? By this time we 
are aware that we are dealing with a combined empyema, An 
effort should then be made to probe and wash the frontal 
sinus. Because of anatomic obstacles furnished by the middle 
turbinate and swollen and hypertrophied mucous membrane, a 
successful probing and washing of the frontal sinus will occur 
in only a very small percentage of cases. Further procedures 
being blocked, it now becomes necessary to remove the middle 
turbinate. When we are dealing with a combined empyema, 
the stage of sinus activities has assumed a complicated setting, 
and the middle turbinate may be looked upon as the drop cur- 
tain of the stage of sinus activities. It must be removed before 
the stage setting can be determined. I concur with the idea of 
Sluder, that a high cribriform turbinectomy should be done, 
in order to expose all the openings of the sinuses of the first 
series. This is of importance both for diagnosis and treat- 
ment. At the time of removal of the middle turbinate, it may 
still be impossible to probe and wash the frontal sinus with 
accuracy, because of bleeding and hypertrophied membrane. 
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These will subside in a short time, when it may be determined 
whether the frontal sinus has been the source of the pus. If 
the frontal sinus has been proven “not guilty,” then the pus 
must be followed to its source in the anterior or middle eth- 
moid cells. 


Unless the high cribriform turbinectomy is done, the typical 
opening of the ethmoid cells, which lies in the angle between 
the bulla and the middle turbinate, will not be uncovered. 
With this routine procedure as outlined, it may often be a mat- 
ter not only of days but weeks before an accurate diagnosis 
can be made. All this may be done with a minimum of sur- 
gery, namely, high cribriform removal of the middle turbinate, 
which is the first step in the surgical treatment of sinusitis. 
Frequently good surgical judgment requires that nothing more 
be done. 


As the exploration of the antrum is the first step in the 
differential diagnosis of suppurative disease of the sinuses of 
the first series, the exploration of the sphenoid is the initial 
procedure in the differential diagnosis of suppurative disease 
of the sinuses of the second series, consisting of the sphenoid 
and postethmoid cells. 


Having found purulent discharge in the olfactory fissure, 
and after eliminating surface disease, four eventualities come 
to mind: First, empyema of the sphenoid; second, combined 
empyema of the sphenoid and posterior ethmoid; third, pyo- 
sinus of the sphenoid; and fourth, empyema of the posterior 
ethmoid. 


Sounding and washing of the sphenoid is not so satisfactory 
as with the same methods employed in reference to the antrum. 
Having determined the existence of pus in the sphenoid, the 
question arises as to whether the pus was secreted in the sphe- 
noid itself or whether the sphenoid is a reservoir for secretions 
of the posterior ethmoid cells. After washing out the sphenoid, 
if pus appears soon in the olfactory fissure the posterior eth- 
moids are secreting. The sphenoid opening can be packed to 
prevent its filling by ethmoid secretion and again washed out. 
If pus appears in the washings after previously cleansing the 
nose and removing the pack, we recognize that the sphenoid 
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itself is secreting pus. Negative examinations are not of much 
value, because the posterior ethmoid cells may be empty at the 
time of examination. Repeated negative results are necessary 
to exclude the posterior ethmoid. 

[ have found a modified Dowling tamponade more useful 
than the Gottstein tamponade, as described by Hajek, in pack- 
ing the ostium of the sphenoid. If the olfactory fissure is 
wide, the procedures as outlined can be carried out without 
removal of the middle turbinate ; otherwise it must be removed. 


In examinations of the posterior group of sinuses, one must 
be ever mindful of the role played by the wiping action of the 
soft palate, which by transferring secretion to different parts 
of the epipharynx may confuse the diagnosis. For the details 
of this action I would refer you to Sluder’s’* reprints. 


In small and medium sized pharynges, it often becomes nec- 
essary to recognize secretion anterior to the choanal plane, and 
here obliquely illuminated, thickened epithelium on the edges 
of concavities must be differentiated from purulent secretion. 
This differentiation becomes of paramount importance at the 
upper choanal are. Proper differentiation can be accomplished 
only by proper illumination and repeated examination. The 
nasopharyngoscope may at times be employed to great advan- 
tage in clarifying doubtful details, thereby corroborating or 
repudiating certain findings. 

In discussing the Sluder method of the routine diagnosis of 
nonsuppurating nasal sinus disease, [ shall confine my remarks 
to a few important and practical factors, referring you for 
further details to his monumental classic—Headache and Eye 
Disorders of Nasal Origin” and his other publications. 

Since the usual adjuncts in the diagnosis of suppurative 
sinus disease, i. e., the M-ray and transillumination, offer us 
so little aid in the diagnosis of nonsuppurative sinus disease, 
we must depend upon the chronologic history, clinical symp- 
tomatology and rhinoscopy, anterior, median and especially 
posterior. 

Sluder has described certain minute changes in the mucous 
membrane and surrounding structures of the sphenoethmoid 
district, visible by posterior rhinoscopy wader proper illumina- 
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tion, which are indicative of nonsuppurative disease of the 
posterior group of the nasal sinuses. 

Posterior rhinoscopy with proper illumination forms the 
sheet anchor of diagnosis in a study of nonsuppurative disease 
of the posterior group of nasal sinuses. Armed with a knowl- 
edge of the normal sphenoethmoidal district, one must in gen- 
eral translate and interpret changes in the color, thickness and 
translucency of the epithelium and membrane of the olfactory 
fissure, and the character of its vascularity, smoothness and 
secretion. Of further importance, variations in the size and 
character of the plica septi and posterior tip of the middle tur 
binate, which may be considered as forming the lower boun- 
dary of the sphenoethmoid district, should be emphasized. 


It is generally recognized that the best form of illumination 
is direct sunlight. While not always available, it must be em 
ployed with the concave mirror more or less out of focus, be 
cause when focused the light becomes too hot for the patient's 
comfort. Even when used with the head mirror out of focus, 
there is apt to be too much glare, which 1s likely to obscure 
important details. 

\s the most satisfactory substitute, the are lamp offers us a 
white, bright light free from a disproportionate excess of reds, 
greens and yellows, Lights containing greens, reds and _ yel 
lows not in proper proportion interfere with a correct estimate 
of the true color of the mucous membrane and the thickness 
and opacity of its epithelium. 

The forms of illumination used by most rhinologists are 
unsuited for satisfactory posterior rhinoscopy, both from the 
standpoint of insufficient brilliance and whiteness. When com 
pared to the are lamp, they shine almost by darkness. A mo 
ment’s comparison cannot fail to convince the most skeptical 
critic. 

The role played by the X-ray in the diagnosis of sinus dis- 
ease has not completely fulfilled our hopes, due perhaps to that 
numan failing of expecting too much from its employment. In 
the past there has been too much of a tendency upon the part 
of the rhinologist to “pass the buck,” as it were, to the radiolo- 
gist, with the development of an unfair situation to all con- 
cerned, especially the patient. Expressed in the form of a 
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Hibernicism: “It has often led to the diagnosis of sinus dis- 
ease where no disease existed, resulting in operations made in 
good faith but with bad judgment.” As a rule we can depend 
upon the roentgenogram to determine the presence or absence 
of a sinus, its shape, size and general contour, but not always 
the nature of its contents. The best results are to be obtained 
where a sympathetic relationship exists between the rhinologist 
and the radiologist, both able to so interpret the plates as to 
adjust their differences of opinion and explain their differences 
of observation. 

The method adopted by the late van Zwaluwenburg,"* of the 
University Hospital at Ann Arbor, Mich., and elaborated by 
Canfield at last year’s meeting of this Academy in Minneapo- 
lis, accomplishes more nearly, perhaps, than any other the ideal 
of the radiologist, namely, the diagnosis of the character of 
sinus disease, suppurative, nonsuppurative, or new growth 
formation. 

Transillumination offers us help with especial reference to 
the maxillary antrum. It is of problematic value in regard to 
the frontal sinus, and useless in'so far as the ethmoid and 
sphenoid are concerned. 

The contributions of Dean,'® Byfield."* Armstrong,’ Slu- 
der.'* Oppenheimer,’® Willian,*? Haike,2* Onodi,** Coffin,?* 
Emil Mayer,?*, Smith,?° Mosher,** Coakley** and Arbuckle** 
have focused our attention upon the clinical importance of 
hitherto unsuspected nasal sinus disease in children. The 
ethmoid cells and maxillary antra have the greatest clinical 
significance in infants and young children; next in impor- 
tance comes the sphenoid sinus; last the frontal. 

Disease of the frontal sinus is usually excluded by the roent- 
genogram. Disease of the ethmoid cells is diagnosed by an- 
terior and posterior rhinoscopy and the use of the nasopharyn- 
goscope. 

Maxillary antrum disease is diagnosed by puncture, aspira- 
tion and culturing; sphenoid disease by sounding, aspiration 
and culturing, 

The X-ray is of great value in determining the presence of 
the various sinuses, and whether in their development they are 
large enough to be of clinical importance. 
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DIAGNOSIS OF PARANASAL CELL DISEASE. 
CONCLUSIONS. 


Repeated careful routine examination and study are neces- 
sary before a negative report of paranasal sinus disease can 
be given. 

The method of Hajek as outlined, plus posterior rhinoscopy 
as described by Sluder in the suppurative types, and the meth- 
od of Sluder in the nonsuppurative types, offer us the best 
approach to a satisfactory diagnosis of paranasal sinus disease. 

Paranasal sinus disease in children is often overlooked, or 
if considered, is dismissed as an impossibility. 
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Fig. 1. The nasal surface of the left superior maxillary bone 
S.M., sinus maxillaris, p.f., processus frontalis; c.e., crista ethmoid- 
alis: p.p., processus palatinus; c.i., incisive canal; c.t., crista 
turbinalis:; s.l., sulcus lacrimalis 














The left palate bone seen from the nasal surface: 
p.sp., processus sphenoidalis; s.pt.p., sulcus 
crista ethmoidalis; 


processus horizontalis 
pterygopalatinus; 


incisura sphenopalatina. 
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Fig. 3. The inner surface of the left superior maxillary bone 
after articulation of the- palate bone, the inferior turbinate and 
the lacrimal bone: sp.n.i., spina nasalis inferior; o.1., os lacrimale; 
o.p., OS palatinum; p.f., processus frontalis; p.t., edge of the pro 
cessus turbinalis of the inferior turbinate: p.e., processus ethmoid- 
alis of the inferior turbinate; f.m., foramen maxillare; p.m., pro- 
cessus maxillaris of the inferior turbinate: a., border of the in- 
ferior turbinate; p.l., processus lacrimalis of the inferior turbinate. 
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Fig. 4. The inferior turbinate of the left side seen from the 
nasal surface: p.t., processus turbinalis: p.l., processus lacrimalis; 
p.e., processus ethmoidalis. 
> 
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Fig. 5. The inferior turbinate of the left side seen from the 
nasal surface. The greater part of the processus turbinalis has 
been removed: p.t., processus turbinalis; p.l., processus lacrimalis 
p.e., processus ethmoidalis; p. m., processus maxillaris. 
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Fig. 6. Frontal bone viewed from the incisura piriformis: sp.n.s., 
spina nasalis superior; m.s.o., margo supraorbitalis;: a., edges of 
the processus orbitalis which articulate with the lateral edge of 
the lamina cribrosa of the ethmoid bone; b., edges of the processus 
orbitalis which articulate with the upper edge of the lamina 
papyracea; f.e., foveolae ethmoidales which form the roof of the 
cells of the ethmoid, which are open above. 
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Fig. 7. The median wall of the ethmoid capsule after removal of 
the greater part of the middle turbinate: c.m., remaining part of 
the middle turbinate: a., position of the lower edge of the middle 
turbinate; p.u., processus uncinatus; p.e., processus ethmoidalis, 
processus uncinate; b.e., bulla ethmoidalis; h.s., hiatus semilunaris: 
0.e., ostia ethmoidalia; c.e., cellula ethmoidalis in the middle turbi- 


nate: l.c., lamina cribrosa: c.s., superior turbinate; m.s., superior 


meatus: c.e.p., cellula ethmoidalis posterior. 











- o.€ 
pt 
ol 


pu 


pe 


SPN 





Fig. 8. The bony construction of the lateral nasal wall: p.t., 
processus turbinalis of the inferior turbinate, of which the greater 
part has been removed: a., free edge of the inferior turbinate; p.m., 
processus maxillaris of the inferior turbinate; o.p., os palatinum; 
p.l., processus lacrimalis of the inferior turbinate; p.e., processus 
ethmoidalis of the inferior turbinate; p.u., processus uncinatus; 
0.s., OS lacrimale; o.e., ostium ethmoidale; h.s., hiatus semilunaris; 
c.m., middle turbinate, greater part removed; b., position of free 
edge of middle turbinate; b.e., bulla ethmoidalis; l.c., lamina 
cribrosa; c.s., superior turbinate; c.e., opened ethmoidal cells in the 
middle turbinate; m.s., superior meatus; c.e.p., cellula ethmoidalis 
superior: sp.n.i., spina nasalis inferior. 


























h.é 





Fig. 9. The nasal surface of an adult ethmoid labyrinth with 
exposure of the grundlamellen; s.f., sinus frontalis; s.sph., sinus 
sphenoidalis; L., lamella; Li, the processus uncinatus; Le, the first 
complete lamella originating from the bulla; Ls, the grundlamella 
of the middle turbinate; Li, the grundlamella of the superior turbi 
nate; h.s., hiatus semilunaris; c.e.a., sinus ethmoidalis anterior; 
s.e.p., cellula ethmoidalis superior. 
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Fig. 10. The openings of a divided antrum seen from the nasal 
side. Anomaly of the anterior ethmoid labyrinth following a defect 
of upper part of the second, socalled bulla lamella; h.s., hiatus semi- 
lunaris; Lz, lamella 2, belonging to the bulla, is defective in that 
it unites with the anterior end of the uncinate process instead 
of reaching upward to the lamina cribrosa and outward to the 
lamina papyracea; s.f., sinus frontalis; s.b., sinus of the bulla, 
artificially opened; c.m., middle turbinate, the anterior two-thirds 
amputated; s.sph., sinus sphenoidalis; a., sound from the infundibu- 
lum into the frontal sinus; b., sound thrust through the ostium 
maxillare into the anterior portion of a double antrum; c., sound 
introduced through the superior meatus into the posterior part of 
a double antrum; d., sound leading from the frontal sinus into the 
bulla cavity. 














AAV 
THROUGH-AND-THROUGH DRAINAGE IN THE 
TREATMENT OF FRONTAL SINUSITIS. 

By Sam E. Roperts, M. D., F. A. C. S., 
ASSOCIATE PROFESSOR OF RHINOLOGY, KANSAS UNIVERSITY, 


KANSAS CITY. 


Dissatisfaction with the results of the radical operation on 
the frontal sinus has led many rhinologists to employ it with 
increasing infrequency, and some have even abandoned it alto- 
gether, relying wholly upon suction or other nonoperative 
means for the relief of pathologic conditions in the frontal 
sinus. The reason for this attitude has been voiced on both 
sides of the ocean, and is perhaps adequately summed up by 
Howarth, the British rhinologist, who says :' 

“We know that by means of various burrs and rasps we 
can enlarge the frontonasal duct so that it will admit the pass- 
age of a No. 15 bougie but is it possible to main- 
tain this opening patent, even with the daily passage of bou 
gies, long enough to secure a permanent cure of the sinus 
suppuration? . . . . The opening that one can make 1s 
not a very big one, and as it is achieved by rasping the bony 
wall of the duct, the raw surface of the bone naturally forms 
egranulations which tend to become edematous and to obstruct 
the passage. . . . . In some cases new bone is formed 
from the cut surface, and may result in a stenosis which 1s 
far more troublesome to deal with than the original obstruc- 
tion.” 

It is the belief of Thomas J. Harris? that most of the 
failures following the employment of the Killian operation 
the aim of which is to obliterate the sinus—are due to reinfec- 
tion, because the sinus is not completely obliterated. This 
is practically always owing to one of two causes; either the 
diseased contents of the sinus or the ethmoid are not com- 
pletely removed, or the soft tissues of the orbit do not pro- 
liferate sufficiently to fill the sinus cavity, because of the re- 
moval of some part of the floor of the sinus. .\ direct con- 


| 
| 


re ee oe ee ee bacitnas— i 








736 SAM E. ROBERTS. 


sequence of this extensive destruction of the floor is the sink- 
ing inward of the outer wall of the nasofrontal canal, result- 
ing in pronounced narrowing, even to atresia, of the passage. 

The same difficulty has confronted the French rhinologists, 
for Mouret* remarks that his chief objections to making a 
large orbitonasal resection are the fact that the soft tissues 
sink toward the sinus so that they come in direct contact with 
the cavity (together with any possible focus of infection re- 
maining after the surgical intervention), and the further like- 
lihood of resulting stenosis of the frontonasal duct. 

It was to overcome these difficulties that Lothrop’ devised 
the operation which he described in 1915. Making a small 
opening in the anterior wall of the sinus, the diseased tissue 
is curetted away, and rasps and burrs introduced to enlarge 
the nasofrontal canal as much as possible. Thus, drainage 
and free ventilation are secured, and provided the opening 
remains patent, the results should be uniformly good. 

The three principal reasons for failure in operations on the 
frontal sinus are: 

First—An inadequate nasal opening. 

Second.—Closure by cicatricial contractions of an apparently 
adequate intranasal opening. 

Third.—Failure to free the sinus of infected polypoid tis- 
sue and carious bone. 

A comparatively small nasal opening is ample if it remains 
patent. Even if a good deal of polypoid tissue may be left 
within the sinus, it will disappear if the permanent nasal open- 
ing is sufficient to permit free ventilation and drainage. 

Our main problem, therefore, is to prevent the cicatricial 
closure of the intranasal opening. The swelling of the tissues 
around a newly created opening incident to operative trauma- 
tism, in addition to the constant bathing in pus from the in- 
fected sinus above, makes a fertile soil for the production of 
exuberant granulations and, eventually, adhesive bands across 
the floor of the sinus. I believe, both from a theoretic stand- 
point and from practical observation at secondary operations, 
that periosteum may be floated out on these granulations both 
in front and behind, until union is completed and actual new 
hone formation takes place. 
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It was to prevent this outcome that I began to use drainage 
tubes of various sorts. I first employed the Ingals gold flange 
tube after intranasal frontal operations, and later a similar 
intranasal tube, either an Ingals or rubber tube, after the 
external operation. I have now abandoned all these in favor 
of through-and-through tube drainage following the Lothrop 
operation, especially when there is a bilateral frontal involve- 
ment. 

The Lothrop technic must be carried out carefully, with spe- 
cial reference to the complete rasping away of the posterior 
projecting bone from the anterior wall. 

The rasp or burr is directed as much toward the septum as 
possible, to prevent injury to the surrounding ethmoid cells if 
any of these remain healthy. After the operation is completed, 
a rubber catheter, usually a 20-lrench, is inserted into the ex- 
ternal wound through the sinus and into the nasal cavity. 
\bout one inch of the tube is left projecting from the external 
wound, fixed with a safety pin. The section of the tube within 
the sinus is perforated in several places and extends into the 
nasal cavity, three or four inches, in the posterior direction. 
lsefore the patient leaves the operating room, both tube and 
sinus are thoroughly flushed with warm normal saline solu- 
tion, in order to prevent obstruction of the tube from blood 
clots and tissue debris. The nurse is instructed to repeat this 
flushing every hour for the first twenty-four hours after oper 
ation. Medication may be put directly into the sinus after 
each flushing, the particular medicament employed depending 
upon individual choice or the peculiar requirements of the case. 
| usually find some one of the organic silver salts to be satis- 
Tactory, 

After the first day the number of irrigations may be reduced 
to one every three or four hours during the day, and one at 
night. The patient quickly learns the method and can tell 
whether or not the tube is clear, by the “salty taste” in the 
mouth. He is permitted to leave the hospital at the end of 
the first week, being told to continue the irrigations three or 
four times a day. A soft rubber ear syringe may be effectively 
used, either by the patient himself or a member of his family. 

\ gauze and adhesive dressing is applied over the external 
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wound and tube, so that he may go about his business, report- 
ing daily at the office or hospital. 

At the time of these daily visits the tube which extends pos- 
teriorly in the nasal cavity is grasped and brought forward 
through the nostril and the sinus irrigated. These excursions 
of the tube prevent adhesions from forming in the anterior 
angle and assure an opening even larger than the actual size 
of the tube. 

By far the most important feature of through-and-through 
drainage is leaving the tube in position for a sufficient length 
of time. It should never be removed until at least three weeks 
have elapsed, and if the case is unusually chronic or severe, 
should be left in position for five or even six weeks. After 
the tube is taken out, the edges of the external wound are 
closed by adhesive plaster or by a single suture stitch. Should 
a small external fistula still remain, irrigation may be con- 
tinued through this opening for a few days longer. 

Skillern® calls attention to the fact that the persistence of the 
discharge is proportionate to the extent of the surgery em- 
ployed. Much regeneration of tissue must occur before the 
parts again assume their earlier functionating activities. The 
mucoid discharge “represents Nature’s attempt to throw off 
those portions of tissue which have been devitalized by our 
curettes and cutting forceps.” 

The intranasal opening will now be a large firm ring of scar 
tissue fairly free from granulations, and this should be consist- 
ently left alone. Any attempt at dilatation or instrumentation 
of any kind is absolutely contraindicated. In fairly large noses 
the sinus can be inspected directly by inserting a small laryn- 
geal mirror into the nasal cavity. The external scarring re- 
sulting from this procedure, even when the tube is left in po- 
sition the maximum length of time, is very slight, as is shown 
by some “close up” photographs. 

Though | have emploved some sort of tube drainage for ten 
years, my experience with this particular technic has extended 
over a period of only five years. I have operated in twenty 


cases, sixteen of which I have been able to follow up quite 
closely. The first patient was operated on in June, 1918, and 
the last in May, 1923. Fourteen operations were done for the 
relief of chronic suppuration ; two for acute suppuration ; three 
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for vacuum sinusitis, and one for subacute suppuration. One 
chronic case was complicated by nasal trauma, another by a 
dermoid cyst, and still another by an extradural abscess. 

Summarizing my experience in the accompanying condensed 
chart, my conclusions are: 

First—Through-and-through drainage may be used after 
any external operation on the frontal sinus, except the osteo- 
plastic or obliterating operations. 

Second.—Through-and-through drainage allows a_ firm 
dense ring of scar tissue somewhat larger than a 20-French 
catheter to form in the floor of the sinus, and prevents ad- 
hesive bands from bridging the opening and thus defeating the 
purpose of the operation. 

Third.—The tube should be flushed every hour during the 
first twenty-four hours after operation—i. e., the oozing stage. 

lourth.—The tube must be left in position for at least three 


weeks. 
lifth—Medication can be put directly into the sinus. 
Sixth.—The employment of -through-and-through drainage 


is an extra precaution, insuring a greater percentage of good 
results after external operations on the frontal sinus. 
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Previous Opera- Other Sinus 





Patient Diagnosis Duration tions Involvements Result 
Miss I’. Chro. Sup. L 2 years Septum, ethmoid Ethmoid, L. Good 
Miss J. Chro. Sup. L. 2'2 years Ethmoid, Inter- None Good 
nal frontal 
Sister C, Chro, Sup. 10 years 13 on all sinuses All No improve 
Bilateral ment. 
Mrs. I’. Subacute 3 mos, R. Middle Turbi- None Good 
Sup. R. nectomy 
Mr. S. Chro. Sup. Syrs. or None None Good 
(Dermoid Cyst) more 
Mr. D Acute Sup. L. 2 weeks None None Good 
Mrs. F. Chro. Sup. 7 years Bilateral radical R. Antrum Pain relieved, 
Bilateral ethmoidectomy Some dis 
charge even 
after antrum 
operation 
Mrs. I’. Vacuum R 2 years R. Ethmoid R. Ethmoid Good 
Miss Me. Vacuum R. 2 years R. Ethmoid Ethmoid (rood 
Mrs. K. Chro. Sup.-L 3 years L. Antrum L. Antrum No discharge 
(Extradural Some pain 
abscess ) periodically, 
Mrs. B. Chro, Sup. R. f years Exter. drainage None Doubtful 
(Insane) R. eye removed (State case) 
Miss A. Chro, Sup. I 18 mos L. Ethmoid, Sept, L. Antrum Some discharge 
IL. Sphenoid I no pain 
Mr. C Acute, R, 3 weeks None L. Frontal Good 
Mr. M. Bilateral 5 years Sept. RR. Middle R. Antrum Good 
Sublatent Turbinate Sup. 
(Arthritis) 
Mr. Hi. Vacuum, 2 years Bilateral. L. Eth- Ethmoids Good 
bilateral moid 
Intranasal L. 
Frontal 
Mrs. Kk. L. Chro. Sup. # years Septum L. Mid L. Antrum Good 
dle Turbinate Sup. 
SisterM.L. Chro. Sup. L. 6 years Septum L. Mid- LL, Antrum Good 
dle Turbinate 
Lieut. P. Chro. Sup. R. 1 year R. Middle Turb. None (ood 
(Trauma) 
Mr. M Chro. Sup. R. S yveurs Sept Bilateral Ethmoid I Pain relieved 
Int Frontal. Antrum R Some dis 
Part Ethmoid eharge at in 
tervals aft 
‘ sure 
Mr. D. Chro.Sup.L.-R. 16 mos Anterior tip None Good 


both middle 
turbinates 
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Fig. 4. Unusually small scar. Tube was left in position four 
' weeks. Operated, May, 1923. 




















Fig. 5. This shows about average scar to be expected. 
Operated, June, 1918. 
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A SYSTEM OF EXACT OLFACTOMETRY. 
By Artuour W, Proetz, M. D., 
Str. Louts. 


Partly because of its now minor importance in the preserva- 
tion and welfare of the human race, but more by reason of its 
subtleness and the difficulty of dealing objectively and ab 
stractly with it, the sense of smell has been permitted to remain 
a relatively unexplored field. The olfactory brain, phyloge 
netically the oldest part of the cerebrum, and to the eve of the 
anatomist an open book, is still a problem to the neurologist 
and the brain surgeon. 

Armed with data concerning their functions and their path 
ways, the diagnostician is enabled to localize lesions of most 
of the cranial nerves and their nuclei with a fair degree of 
accuracy. Lately much light has been thrown upon the path- 
ways of the eighth nerve; others have long been understood. 
From the standpoint of diagnosis the olfactory nerve and its 
centers have yielded little to the investigator. The extent 
and complexity of the cerebral pathways of this nerve'® should 
render it peculiarly useful in furnishing facile means for the 
localization of adjacent brain lesions, when once the necessary 
methods of differentiation have been provided. 

The first step toward such a method must of necessity be 
a practical standardization—a definite means of examining and 
recording the acuity of the sense of smell, both qualitative and 
quantitative. Such a method is the subject of this contribu- 
tion. 

HISTORICAL, RESUME. 


The sense of smell,’ which occupied the entire thought of 
the earlier writers on the physiology of the nese, has of late 
years received scant attention. Since rhinologists came to 
recognize the importance of humidification and filtration as 
functions of the nose, they have concerned themselves largely 


with the study of these activities and of the accessory sinuses 
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and their ills. Sporadic writings on the subject of smell have 
been chiefly from a psychologic standpoint. 

The olfactory faculty received its proper share of enthu- 
siasm for physiologic and psychologic research which spread 
over Europe in the second half of the eighteenth century. 
Writers of the day emphasized the importance of external 
impressions, in so much as they constitute the sole means of 
developing and directing the intellect; hence much attention 
was given to the special senses, as their avenues of entrance. 

Knowledge of that period concerning the sense of smell found 
its completest expression in a monograph by Hippolyte Clo- 
quet, published in 1821.2. Then for half a century nothing 
further of moment appeared. 

In 1888, Professor H. Zwaardemaker of Utrecht invented 
his first olfactometer.'? In 1895 he published his great work 
“Die Physiologie des Geruchs’—a monograph of over 300 
pages—which has since stood as the master work on smell. 
Zwaardemaker investigated the subject exhaustively from 
many standpoints. He wrote as a physiologist, but included 
the anatomy, physics and chemistry of the subject. He sub- 
mitted a classification of odors, following in the main the 
ancient classification of Linnaeus, but making important addi- 
tions. He investigated all manner of substances in an effort to 
determine the inherent processes of the smell function which 
took place between the odorous substances and the end organs 
of the olfactory nerve. He regarded these processes as a 
chemicophysical reaction between minute particles of the odor- 
ous substance (Riechstoffmolekule) and the terminal nerve 
cells. He developed an olfactometer which superseded all 
previous devices, which left much to be desired and has not 
come into general use. 

Olfaction tests today are in no way comparable in accuracy, 
and hence in the information they afford, to the tests employed 
by the ophthalmologist and the aurist for, determining the 
acuity of-sight and hearing. They consist, as a rule, in a 
more or less desultory attempt to determine whether the 
patient can or cannot smell any odorous substance which may 
happen to be at hand. 

Only a brief résumé of methods devised from time to time 
finds a place here, and that chiefly in order to point out the 
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difficulties of arriving at anything like a standard for prac- 
tical clinical purposes. 

As early as the middle of the nineteenth century, Valentin" 
described a method for measuring the minimal concentration 
of certain substances which would affect the smell apparatus— 
a value which for the present will be referred to in this work 
as the “minimum perceptible.” He allowed a measured amount 
of the substance to evaporate in an air chamber of known con- 
tent, producing a known dilution. Further dilutions were 
made until the minimum perceptible was determined. This 
method was attacked by his contemporaries on the ground 
that it took no account of the adhesion of odoriferous particles, 
through condensation, to the walls of the successive containers. 
l‘urthermore, it is doubtful whether any method can be very 
accurate which depends upon the dilution of substances in 
masses of air because of adventitious air currents which must 
be set up by the very process of conducting the odoriferous 
particles to the end organs. The rate of inspiration also affects 
the result mm such experiments, deep steady inspiration failing 
to produce olfaction, which may be set up by a series of short, 
quick sniffs which create eddies and project an increased num- 
ber of odoriferous particles through the olfactory fissure to 
come in contact with the nerve endings high in the nose. 
Valentin tried to overcome some of these difficulties by dis- 
solving his substances in water, but the result was dis- 
couraging. 

Frohlich® in 1851 mixed oils, spices and other aromatic sub- 
stances with a measured amount of starch in such proportions 
that the intensity of the various odors was approximately the 
same. He then measured the distance at which the odors oi 
the powders could be perceived by a blindfolded subject. He 
found, however, that his figures varied with the procedure 
employed in performing the test. He began at the nose and 
allowed his bottles of powders to recede until their odor was 
no longer perceptible. Then he reversed the process and 
allowed the substance to approach the subject, noting the dis- 
tance at which the first odor sensibility occurred. While he 
insisted that all his experiments were conducted with every 
precaution against draughts, still the motion of the test sub- 
stance and the sniffing of the subject must have set up minor 
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currents sufficient to disturb the odorous aureole about the 
mouth of the bottle. The distance at which he perceived these 
substances at various times varied from 105 mm. to 160 mm. 
—a variation of 35 per cent, 

Thirty-five years later EF. Aronsohn' conceived the idea of 
allowing a normal saline solution to flow through the nose, 
with the patient bending forward. He introduced smafl 
amounts of odoriferous substances into the water and noted 
the minimum concentration at which these could be perceived. 
Zwaardemaker and others take exception to this method’® on 
the ground that the solution does not come in contact with the 
olfactory areas. A bubble of air remains in the olfactory fis- 
sure; the sensation of smell is the result of evaporation into 
the air of the bubble, which introduces factors out of control 
of the operator. 

Fischer and Benzoldt* blew alcoholic solutions of mercaptan 
and chlorphenol from an atomizer into the air of their labora- 
tory and computed the minimum required in order to be de- 
tected by persons entering the room. The fallacy of this 
method lies in the probability of incomplete evaporation and 
in the introduction of alcohol, itself an odorous substance, 
which must affect the result. 

(ther methods were devised from time to time, notably 
those of Dibbits* and Savelieff,® both of which required chem- 
ical apparatus too complicated for ordinary purposes, and 
which still permitted considerable opportunity for error. 

Jacques Passy* advocated the simple method of triturating 
substances in alcohol. He introduced one drop of these test 
concentrations into a liter flask and allowed it to evaporate, 
noting again the minimum required for olfactory stimulation. 
This test has in its favor extreme simplicity, but like some of 
the others, it is at the mercy of air currents and employs an 
odoriferous solvent. 

The best known of the olfactometers, as has been noted, is 
that of Zwaardemaker. It consists of two tubes, one fitting 
accurately within the other. The outer tube or cylinder meas- 
ures ten centimeters in length and eight millimeters in internal 
diameter. It is constructed of some odoriferous substance, such 
as wax or gutta percha, or of unglazed porcelain, which may 
be impregnated with odoriferous solutions to be tested. The 
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inner tube of glass, is longer than the outer, and the end which 
protrudes from it is adapted to the nostril. When this tube 
completely lines the outer, and air is inhaled through it, no 
sensation of odor is experienced. When, however, it is partly 
withdrawn, and a certain portion of the inner surface of the 
outer tube is exposed to the inspired air, olfaction takes place. 
These tubes are calibrated in centimeters, and the distance of 
withdrawal at which olfaction first takes place is noted. This 
apparatus also admits of some error. Zwaardemaker himself 
points out that slow, even respirations during which the sub- 
stance from the outer cylinder has a better opportunity for 
evaporation yield a lower figure than do quick imspirations 
which permit of only a short exposure. He adopts slow 
respiration as standard in making tests with his instrument. 
Another source of error is the odorous aureole ( Dunftwolke ) 
which emanates from the outer surface of the outer cylinder 
and hangs about the opening of the tube. Zwaardemaker at 
first attempted to overcome this objection by glazing the end 
of the tube, but later he enclosed the entire apparatus in a 
glass jacket. Another troublesome feature, especially in gen- 
eral clinical use, is the necessity of soaking the cylinders in the 
solutions for an hour before the test is made. The growth of 
various organisms in the test solutions, and hence in the pores 
of the cylinders, was also the source of some error, in that 
they rendered the solutions odorless or added an odor of their 
own. 

Various improvements have been suggested, such as the sub- 
stitution of porous paper as the material for the outer cylinder, 
through which the odorous substances reached the inner cylin- 
der,” but none of them have been thoroughly satisfactory. 

Clearly a ready and accurate method of recording olfactory 
acuity is necessary before any attempt can be made to coordi- 
nate smell defects with forebrain lesions. 


AN APPARATUS. 


The first consideration in such a method is an olfactometer 
—one which remains constant, and which can be readily em 
ployed in the clinic. This instrument should yield qualitative, 
as well as quantitative data; it should be portable and always 
ready for use. In determining the form which such an in- 
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strument should take, the first consideration is simplicity. It 
is important to avoid, as far as possible, the personal element, 
which in spite of all precaution must remain a great factor 
in the study of a purely subjective phenomenon. It is de- 
sirable that no particular type of breathing should be required, 
and that no adjustments be entailed on the part of the patient 
or the operator. 

To this end a series of suitable bottles has been employed, 
containing exact dilutions of certain carefully selected odor- 
ous substances. The apparatus consists of a rack accommo- 
dating a hundred bottles, arranged in ten rows, forming a 
square. [ach row represents an odor, each bottle in the row 
an intensity. 

CONSIDERATIONS IN THE SELECTION OF SUBSTANCES. 

The selection of test solutions presents several problems. 
The diluent is of major importance. It must be odorless and 
nonvolatile ; it must not be oxidizable by contact with the air, 
nor must it have any chemical effect upon the substances dis 
solved in it. For this purpose liquid petrolatum (light) Sp. G. 
880 was employed. 

In the selection of the odoriferous substances themselves, 
it was originally planned to employ a representative from each 
of Zwaardemaker’s nine classes. This plan was modified some- 
what in order better to represent certain chemical groups, with 
the thought in mind that the essential process of smell is re 
garded as a chemical one, and that differentiation should he 
made, at least until a better foundation is established, upon a 
chemical basis, 

Ten substances were chosen, each representing a general 
type or class of chemical compounds, and these were arranged 
in the order of their chemical complexity, the simplest in row 
one. It is impossible, of course, in a portable apparatus to run 
the gamut of known odors. It may be necessary, as the work 
of localization progresses, to add to these, but thus far they 
seem adequate. 

In the selection of these substances the following consid 
erations have been borne in mind: In the first place, character- 
istic odors have been chosen, so that the patient, once having 
met any of them, should readily recognize it again. Secondly 
this is important—the substances must not be irritants to 
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the mucous membrane in the dilutions employed, in order that 
the reaction be purely one of smell and have in it nothing of the 
element of common sensation. In the next place they should 
be of low volatility, wherever possible, to insure accuracy 
and stability. Again they must be chemically stable, within 
reason, in order that contact with the air and the diluent 
shall not affect them. Lastly they must be soluble in, or misci- 
ble with the oil. 
ODORIFEROUS SUBSTANCES EMPLOYED. 

Many chemicals were utilized for a time which had later 
to be discarded. Some of these were too evanescent. (thers 
were not soluble in oil to the extent required by the higher con- 
centrations. In two cases (allyl isosulphocyanate and butyric 
acid) the latitude between the minimum perceptible and tactile 
irritation of the mucous membrane was too narrow to permit 
of useful gradation. 

ach of the following substances finally retained has been 
employed over a period of months, under varying clinical sur- 
roundings, and has proven dependable : 

A.8—lodoform. CHI, was chosen on account of its charac 
teristic odor and relative stability, to represent the simplest 
organic halogen compounds. Minimum perceptible = gm. .0025 
per liter liq. petrolatum. Zwaardemaker’s classification Ve 
allyl odors. 

OH 

Is.—Methyl salicylate. C,H,< 

COOCH., 
represents the group of monohydroxybenzoic acids. Minimum 
perceptible = gm. .00297 per liter. Zwaardemaker’s Group IIc 
—aromatic odors. 

(.—Amyl alcohol, inactive CH, 

>CH-CH,-CH,OH 
CH, 


This substance represents the tertiary alcohols. Minimum 
perceptible gm. .00275 per liter. Zwaardemaker’s Group 
VI ethereal odors. 

D.—Xylol. C,H,(CH,),. It is the third member of the 
benzol series, It was selected on account of its relatively low 
volatility (B. P. 140°) in preference to benzol (B. P. 80°) 
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and toluol (B. P. 110°). Minimum perceptible gm. .01730 
per liter. Zwaardemaker’s Group \I empyreumatic odors. 

.—Nitrobenzol. C,H ,. NO.. Represents the series of ben- 
zol substitution products in which one hydrogen is replaced by 
the radical NO,. Minimum perceptible = gm. .03050 per liter. 
Zwaardemaker’s Group Ile aromatic odors. 

—Phenol. C,H,OH itself represents the group of phe- 
nols, hydroxyl derivatives of the benzols. Minimum percepti- 


ble = gm. .01921 (crystals) per liter. Zwaardemaker’s Group 
VI empyreumatic odors. 
OOH 
G.—Guaiacol. Monomethyl pyrocatechol. C,H,< 
(OHt(o) 
(Ortho-di-hydroxy-benzol + methyl.) Minimum perceptible 


gm. .00302 per liter. Zwaardemaker’s Group VI empyreu- 
matic odors. 

H.—Cinnamon oil represents a series of hydrocarbons of 
the formula CnH.n-, made up of a benzol residue and an un 
saturated paraffin. Minimum perceptible gm. .0O106 per 
liter. Zwaardemaker’s Group Ila aromatic odors. 

I—Eugenol. C,H..C,.H.(OH)(OCH.) is one of a nuin- 
ber of highly complex bodies derived from oil of cloves, 
catechin, vanillin and some related compounds. Minimum per- 


ceptible gm. .00053 per liter, Zwaardemaker’s (sroup IIb 
aromatic odors. 
C.H.CO 
J.—Coumarin. C,H,- 
O 
This substance is one of the more complex members of the 


cinnamic group (Il) above; its acid is coumaric acid 


hydroxy-cinnamic acid). Minimum perceptible gm. .00077 
per liter. Zwaardemaker’s Group III, balsamic odors 
The following substances were also studied, but were dis- 


(ortho- 


carded for one of the reasons mentioned above: 
Oil theobroma— Minimum perceptible, gm. .03621. 
Menthol—Minimum perceptible, gm. .00524. 
Vanillin—Minimum perceptible, gm. .00041. 
Allyl sulphocyanate—Minimum perceptible, gm. .00305 
Benzaldehyd.—Minimum perceptible, gm. .00033. 
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Thymol— Not determined. 
Acetic acid— Not determined. 
butyric acid—Not determined. 
Chloral—Not determined. 
Acetone— Not determined. 
Ichthyol— Not determined. 
Valeric acid—Not determined. 
Benzol— Not determined. 
Toluol—Not determined. 

Quill turpentine—Not determined. 
Oil bergamot—Not determined. 


THE TERM “OLFACT.” 


In preparing an instrument of precision from these solutions 
the need of a standard unit of measurement early became ap- 
parent. ‘This unit must be applicable to all instruments and all 
test substances alike.| The subtle nature of the sense under 
investigation rendered this problem also exceedingly difficult. 
sy sense of smell alone it is impossible for the human being 
to determine accurately, or even approximately, the intensity 
of an odor, just as it is impossible for him to determine the 
candlepower of a light by merely looking at it. \\!t is. still 
more difficult to determine the, relative intensity of two odors 
when these differ qualitatively) |It is necessary, therefore, to 
found this unit upon measurable and unvarying factors, alike 
for all instruments and unaffected by external influences. As 
cited above, for example, in the case of Froéhlich’s method,’ 
measurement of the distance between the olfactive substance 
and the sense organ is inaccurate, because intervening air cur- 
rents are beyond control, 


It was found expedient and satisfactory to base the unit 
upon the concentration of the solution, a factor under perfect 
control, and to establish it as the minimum concentration of a 
substance in solution which can be perceived by the sense 
of smell (of a large number of normal individuals). This 
value has been named one “olfact” and is expressed in terms 


of grams per liter. It is the value which thus far has been 
referred to as the minimum perceptible (the “minimum per- 
ceptibile” of the European authors). 
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Two “olfacts” is applied to twice this number of grams per 
liter, six “olfacts” to six times, and so on, regardless of the 
apparent relative intensities of the smells of these solutions. 

It will be seen that a given substance may be more readily 
appreciable when dissolved in one solvent than in another, so 
that in expressing the actual gram value of the olfact in a 
given case it is necessary to specify the diluent as well as the 
substance—e. g., 1 phenol petrolatum olfact = gm. .01921. 

In practice, however, after the instrument is once prepared, 
we are not interested for the purpose of our tests in the actual 
number of grams in solution. We are interested in the rela- 
tion between what the patient can smell and one olfact, which 
represents what he ought normally to smell. 

It should be borne in mind that smell expressed in olfacts 
represents acuity relative to the normal “minimum perceptible” 
under like conditions. If this be appreciated, it will be appar- 
ent that this unit applies to all instruments using solutions 
and allows automatically for variations in construction, size 
and type of bottle, and so on.. In other words, whether the 
patient be permitted to smell from a test tube or a Petrie dish, 
the record in olfacts will be accurate, provided the value of 
one olfact has been determined for those containers. 

Half ounce bottles were used in these experiments, and sev- 
eral types were compared, but the results proved the same for 
all varieties, proving that small variations in containers of this 
size do not affect the results, in the clinical sense at least. 


THE DETERMINATION OF THE OLFACT. 


In order to arrive at the value of the olfact for each of the 
substances employed in this instrument a long series of meas 
urements was obviously necessary. 

Small amounts of the substances were accurately weighed 
and dissolved in measured amounts of liquid petrolatum, Sp. 
G. .880. One milliliter of this solution was withdrawn and 
diluted ten times. A second dilution of ten to one was made, 
and another, and so on until the last solution proved imper- 
ceptible to a norma! person. This person remained in an ad- 
joining room and the s« lutions were brought to him to smell, 
in order to avoid errors brought about by fatigue and by odors 
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hanging about the room in which the dilution was going on. 
This determined roughly the minimum perceptible. 

Using this as a starting point, or mean, ten more solutions 
were prepared, the graduations in concentration this time be- 
ing ten times as fine as those of the first series. This series 
of dilutions was then given to a large number of apparently 
normal individuals to smell, and the “peak” for each substance 
was determined. A wide variation was expected here; it 
proved astonishingly small. Children under 14 years exhibited 
a slightly keener perception than their elders, but the results 
were found to cluster quite close to a norm, which usually 
represented also the mean. 

The accompanying diagrams illustrate this graphically. 

The term “olfact” as here used should not be confused with 
the “olfactie” of Zwaardemaker, as it bears no relation to it. 
The latter is a term applied by the physiologist to the distance 
of withdrawal of the tube of his instrument. He used it to 
represent surface areas of gutta percha, wax, impregnated 
porcelain and other substances of which his cylinders were 


made. 
CONCENTRATIONS EMPLOYED FOR TESTS. 


Having determined the value of the olfact for each of the 
f concentrations for practical 


test substances the arrangement ¢ 
tests was then made. The combination employed at present 
is the survivor of three, the other two having been discarded 
because their range was insufficient for all purposes. The 
first of these was simply a series of ten bottles representing 
from one to ten olfacts, respectively. The second ranged from 
14 to 25 olfacts. The one in use at present, which has proven 
satisfactory, contains in each row solutions of '4, ™%, 1, 2, 3, 
5, 10, 25, 50 and 100 olfacts, respectively. It was found that 
these graduations were sufficiently fine for ordinary purposes 
of record, and sufficiently coarse to minimize errors due to 
individual variations of instruments and observers. 


The following table supplies the exact concentration in 


grams per liter of the solution in each bottle : 
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HOW THE TEST IS MADE. 


In making the tests a definite routine has been followed in 
order to reduce the error to a minimum. A place is selected 
as free as possible from adventitious odors and other distract- 
ing influences. 

It is assumed that the patient’s nose has been examined for 
mechanical obstructions. If crusts are present these should 
be washed out one-half hour before the test with normal saline 
solution. If obstruction is due to hypertrophy or edema it is 
permissible to shrink the inferior turbinates and the lower 
margins of the middle turbinates, provided that this is done 
with a cotton wound applicator and not with a spray. One 
per cent cocain solution should be used for this purpose. If 
epinephrin be used there follows in many noses a formication 
which interferes with the tests. It is surprising how small a 
chink of the olfactory fissure need remain patent for the con- 
duction of odors to the olfactive areas. 

The patient should refrain from smoking for several hours 
before the test is made. 

The examiner stands at the side of the patient. If he stands 
at the patient’s left, his right wrist rests lightly upon the pa- 
tient’s forehead, the fingers down, in such a way that one ala 
or the other may be gently compressed against the septum, 
thus closing the desired nostril without interfering with the 
manipulation of the bottles. 

The rack of bottles is placed to the side of the operator out 
of sight of the patient, so that he may not be aware of the 
position of the bottle in the scale and be influenced thereby. 

With the operator’s unoccupied hand the bottles are held to 
the patient's nose to be sniffed. The bottle employed is of 
the wide mouthed, glass stoppered variety. The patient may 
get as close to it as he likes; he may sniff or breathe deep; if 
he can detect an odor at all, the test is recorded as positive for 
that bottle. Any slight error which might arise through the 
overconcentration of residual air in the bottle is avoided by 
filling the bottle just short of contact with the glass stopper. 

The test is begun with the weakest solution in row 1— 
that representing '4 olfact—and the stronger solutions follow 
in order until the subject reports the detection of an odor. 
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The number of this bottle (in olfacts) is recorded. Subse- 
quent checks are employed before the record is completed. 

If the initial trials are made with the stronger members of 
the series instead of the weaker, fatigue may interfere with 
the accuracy of the record. 

This pr ceeding is followed for each of the succeeding rOWS 
or odors. 

It should be borne in mind that the olfactory organ can 
experience an odor too weak to be identified.’ Frequently 
there is a difference of several olfacts between the “minimum 
perceptible” and the “minimum identifiable.” If this second 
value is to be recorded it is set down within a circle for the 
sake of simplicity. 

For convenience a rubber stamp has been prepared, which 
may be imprinted on the history and the record very simply 
kept, along with the date of the test, as follows: 


R 11/1/23 Ls 
2 lodotorm 2 
1 Methyl Sal 2 
1 Amyl Ale 1 
] Xylol 2 

| 


Nitrobenzol 


5 Phenol 10 (25) 
3. Guaiacol 10 (50) 
1 Cinnamon 2 (5) 
> 


2 Eugenol 2 
1 Coumarin 1 


\ few precautions are necessary to the accuracy of the tests. 
In the first place, the glass stoppers should never be laid down 
or allowed to touch anything but the bottle. They should be 
removed and held by the first and second fingers, after which 
the thumb and the rest of the fingers remove the bottle from 
its rack and apply it to the nose without permitting it to touch. 
The process is then reversed, which insures the return of bot- 
tle and stopper uncontaminated. Not more than one bottle 
should be out of the rack at a time. Any other procedure is 
apt to confuse bottles and stoppers and contaminate the solu- 
tions. which of course renders them useless, 
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The odor of tobacco on the operator's hand affects the test. 

As this cannot be removed by washing, the contaminated 
hand should be employed to manipulate the nostrils, the other 
handling the bottles. Scented soaps should be avoided. The 
racks and the boxes containing them, if painted, should be 
coated with shellac in order to avoid various paint smells, 
which are very tenacious. 

In case the result in any case is in doubt, another odor should 
be resorted to, and the first completed subsequently. It is also 
convenient to fill one bottle with oil which contains nothing in 
solution, in order to check up subjects who maintain that they 
smell all test bottles. This sometimes occurs through no in- 
tention on the part of the patient to deceive, but because he 
interprets reflection of air from the bottle onto his nostrils as 
smell, 

At this time a number of interesting observations have heen 
made upon partial anosmics of various types, but it is too early 
to attempt to interpret them, and they are aside from the sub- 
ject of this paper. It is important, however, that at least one 
subject has been found for each test substance whose percep- 
tion is obtunded to it alone and to none of the rest. This indi- 
cates, at any rate, that each substance used is functioning as 
a differentiator and that none of them is superfluous. Between 
phenol and xylol alone there seems to be less differentiation, 
although in all cases there is greater obtunding to one than to 
the other. 

The task of applying the data obtained to the localization of 
lesions of the olfactory apparatus and its vicinity will no doubt 
consume years. The purpose of this work has been to supply 
a definite standard by which findings may be accurately record- 
ed and studied, and through which investigators may correlate 
their respective clinical observations. 

Ocrorer 8, 1923. 
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Fig. 1. The first type of olfactometer employed. 
light, but cork stoppers absorb the oil and increase the chance of 


Convenient and 


contamination. This apparatus is now used for qualitative observa- 
tions only, each bottle containing a different odor. 








Fig. 2. The present apparatus. The bottle employed 


is a %- 
ounce reagent bottle. 


All painted surfaces are finished in shellac. 
from dust and 


This type has the advantage of being protected 
contamination. 
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MINIMUM PERCEPTIBLES. 
Typical curves obtained in examining normal subjects in the 


Chart I is for Coumarin; Chart II for 





A ee 


a wars - 


~ 


a 








XLVITI, 


MALIGNANT INFECTION OF THE NOSE—REPORT 
OF CASE. 


By Ropert F. Rippatu, M. D., 
PHILADELPHIA. 


C. L., male, age 59, white, was in an automobile accident 
on November 11, 1923, receiving a blow on the nose, which 
was bruised and bled freely. The physician consulted at the 
time of the accident made an examination and decided there 
was no fracture. Patient on his way home following the acci- 
dent collapsed, and it was with great difficulty that he finally 
reached his home. For several days afterward he was extreme- 
ly nervous and could not sleep or rest. On November 13th 
he called in his family physician who prescribed for the nerv- 
ous condition, but as the nose was not causing any discomfort 
except an occasional bleeding it was not examined. On No 
vember 14th, or the third day following the accident, the left 
side of the nose became tender, red and swollen, the edema 
continuing, the area increasing until both eyes were closed. 
On November 16th, or five days following the accident, the 
case came under my observation. Examination at this time 
showed an abscess with fistulous opening on the left side of 
nose through which a small quantity of pus was oozing, the 
nose tremendously swollen; both eyes were closed by edema, 
the swelling and redness extending to the base of the nose. 
Internally the left nostril was entirely occluded by swollen and 
inflamed mucous membrane and thick pus. The temperature 
taken in the office was 99.5, pulse 89. Patient was admitted 
to the Medico Chirurgical Hospital, where, under nitrous- 
oxide-oxygen, an incision was made intranasally superior to 
the inferior turbinate and continuous with the external fistula. 
A cigarette drain was inserted anda wet bichlorid 12000 dress 
ing applied. He remained in the hospital, during which time 
daily dressings were applied for four days, when his condition 


*Read before the Eastern Section of the American Laryngo- 
logical, Rhinological and Otological Society, January 7, 1924. 
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had so much improved he was allowed to go home and dress- 
ings were to be continued thrice weekly at my office. Whether 
a secondary infection occurred at his home or the appar- 
ent improvement was transitory, his visit on the 24th of No- 
vember, or two days after his return home, presented a pic- 
ture of very rapid progression of the infection, The patient's 
nose was tremendously swollen, innumerable points of yellow 
infectious tracts covered the skin, the red or purplish-red 
color extending to the forehead and cheek, the left eye entirely 
closed by edema. He was again admitted to the hospital, the 
former incision enlarged, several of the infected tracts opened, 
and a continuous Dakin’s Solution irrigation ordered; stimu- 
lation and medication given as indicated. In spite of all our 
} care and attention the pathologic process spread until the nose, 
cheek and forehead as far as the hair line became a mass of 
infected tissue stimulating a carbunclar type of formation. 
The blood examination at this time was: R. B. C., 5,120,000, 
leucoctyes 31,200, hemoglobin 72%, small lymph 33, large 
lymph 2, transitionals 0, polymorph 65; Wasserman was nega- 
tive. The urine examination was: acid, specific gravity 1018, 
slight cloud for albumin, negative for sugar; microscopically 
a few hyalin casts, a few squamous epithelial cells, some crys- 
tal urates. 
The temperature on admission was 97 at 2 p. m., 98.3 at 
6 p. m., and again 97 at 9 p. m.; pulse 100; respirations 20. 
Qn November 24th, under ether anesthesia, an incision and 
a widespread curettment of the diseased tissue were done and 
the wound left open. Continuous wet dressings of Dakin’s 
solution were applied for three days, when seeing no im 
provement, a bichlorid solution, 1/5,000, was advised, after 
which time the discharge had lessened and the general condi 
tion improved until December 18th, when he complained of 
tenderness over the frontal region. A careful examination 
showed a small pocket of pus on the right side over the orbit, 
which was immediately drained, but without relief of the ten- 


derness. The temperature during this whole period ranged 
from normal to about 100; respirations, 20 to 32; pulse, 90 
to 100. 


An examination of the culture of the pus showed staphylo- 
coccus albus in pure culture, 
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The blood chemistry was practically negative. Sugar, 126 
mgrs. per 100 cc. of blood; creatin, 1.3 mgrs. per 100 cc. of 
blood ; uric acid, 2.6 mgs. per 100 cc. of blood; urea, 14 mgrs. 
per 100 cc. of blood. 

The urine remained about the same and the blood count 
about the same. 

On December 24th he was sent for an X-ray examination 
with the following report : 

Necrosis of the anterior plate of the frontal sinuses with 
destruction of the anterior portion of the inner well of the 
right orbit; left ethmoid is opaque; left sphenoid is opaque; 
left maxillary sinus is opaque and the right is somewhat 
clouded. 

The macroscopic appearance at this time was that of an 
open wound on the forehead extending from the base of the 
nose superiorly 2'% inches and laterally 3% inches, with por- 
tions of denuded bone appearing at intervals. The nasal bone 
on the left side was exposed practically its whole length. Left 
eye closed by edema of lids. Pressure over the superior max- 
illary caused a stream of pus to exude at the original fistulous 
opening. 

In conjunction with Dr. Skillern, on December 28th we ele- 
vated the remaining periosteum off the frontal bone and re- 
moved both anterior plates from the sinuses. Both nasal bones 
were found necrosed and were removed in one sequestrum with 
portion of ascending process of the superior maxillary, The 
anterior portion of the left orbital plate of the frontal bone 
was found likewise necrosed and removed. The frontal sinuses 
were filled with pus and the lining membrane was a thickened 
granular mass which was thoroughly removed by the curette, 
the wound packed with stripped edged iodoform gauze and 
left open. The operation required about one and one-half 
hours for completion. On account of the large amount of bone 
removed, length of time of the operation and tissue exposed, 
the patient was kept under the influence of a narcotic for the 
first twenty-four hours. Stimulation by strychnin was also 
advocated and used. The postoperative temperature was 100°, 
pulse 97, and respiration 25. A complete change of dressing 
on the third day caused considerably more shock than the oper- 
ation, the patient’s pulse going to 110, while the temperature 
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dropped to 97.5°. A general profuse perspiration caused a 
chilling of the body to such a degree that external heat was 
applied for several hours. .\ second dressing, two days after, 
did not give the marked collapse of the first. 

The mental condition has remained good throughout, patient 
taking great interest in himself and his surroundings. 

There is at present an induration of the left cheek, with 
enlargement of one of the cervical glands, which will probably 
break down, necessitating an evacuation or curettment at this 
site. 

The case is being reported as of interest for the following 
reasons : 

The great extension of inflammation and destruction of soft 
, tissue and hone resulting from an apparently trivial accident. 

The primarily carbuncular type of appearance. 

The pure culture of staphylococcus albus. 

The continuous negative blood chemistry, blood culture and 
urine. 

The low temperature and pulse recorded throughout the en- 
tire course of the case, which, of course, was due to the sta- 
phylococcic type of infection: 


























Fig. 1. 




















XLVITI. 
THREE USEFUL INSTRUMENTS 


By T. H. Openeac,. M. D.. 





BEVERLY, MQAss. 
INTRANASAL SPLINTS. 


These are designed for the submucous resection and are 
made of aluminum and are therefore very light, having a 
small hole in one end, through which a silk thread may be 
drawn and attached to the cheek by means of a small piece 
of adhesive plaster, if desired, although this is very rarely 
necessary, as the splint remains in place very well. After the 
submucous is completed a small wad of cotton is placed be 
tween the middle turbinate and the septum on both sides, 
when the nasal splints are inserted along the floor of the nose 
with the anterior end of the splint just within the vestibule 
of the nose. The splints are also inserted in both sides of 
the nose. These splints are hollow inside and allows the patient 
to breathe through the nose at all times and swallow with- 
out difficulty. They are removed in 24 hours, as is also the 
wad of cotton on either side of the septum, The removal is 
accomplished without discomfort to the patient. The patient 
does not bleed as much, as when the nose is packed, and feels 
in excellent spirits the following morning in contradistinction 
to the toxic stupor the patient is found in the morning fol 
lowing the operation where the nose has been packed, from 
inability to breathe through the nose and absorption of the 
retained secretions. 

It is now generally acceded that hematoma is a too frequent 
occurrence after submucous operations where no form of in- 
tranasal pressure against the flaps is employed and is a method 
seldom used now. Tonsillitis is not infrequent after a sub- 
mucous resection where packing is employed, especially if 
medicated, for example, carbolized vaselin gauze, but this com 
plication has never been encountered by me since the use of 
the splints. Also I have not had a hematoma to occur. | 
still make my incision posteriorly and interiorly just as if no 
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packing was to be used, but I lay the lack of hematoma formia- 
tion (secondary) to the fact that very little intranasal pressure 
is employed so that on removal of the wads of cotton and 
splints no sudden effusion of blood to the parts takes place. 
Another feature is the normal healthy appearance of the flaps 
after removal of the splints in place of the purplish congested 
appearance that you so often observe after the use of packing. 
ANTRUM TROCAR AND CANULA. 

This instrument is designed for the purpose of giving tem- 
porary drainage and is therefore intended for acute and sub- 
acute suppuration of the antrums. 

A large trocar carrying a serrated canula on its end is 
pushed through the meatoantral wall below the inferior tur- 
binate and the trocar withdrawn leaving the canula in place, 
which may remain so long as pus is present in the antrum. 

If difficulty is encountered in penetrating the antral wall 
with the canula in place, an antrum rasp which is slightly larger 
than the trocar mentioned may first be introduced, when the 
canula is inserted easily. 

A long canula which fits into the short one is also supplied 
for irrigation purposes, also a hook for removal of the canula 
when the antrum is healed. 

The canula is large and does not clog and | find my patients 
are able to flush out their own antrums by using a nasal syringe 
and holding the head forward and downward over a wash 
basin, at the same time breathing through the mouth. 

The advantage of this method of treatment is the ease with 
which the antrum may be irrigated, constant drainage from the 
bottom of the antrum, simplicity and ease of the operation, 
which is performed under local anesthesia or in children with 
ethyl chlorid, and absolute prevention of closure of the arti- 
ficial drainage opening. 

PERITONSILLAR ABSCESS PUNCH. 

This is a tissue punch and is designed to give adequate drain- 
age after a peritonsillar abscess has been opened. 

The incision is first made and the pus pocket found, when 


the punch is inserted and a large canal punched from within 
outward around the edges of the incision. This prevents sub- 
sequent closure and offers free drainage. 





















































XLIX. 


FOREIGN BODIES IN THE PARANASAL SINUSES 
WITH REPORT OF CASES. 


By Ropert Levy, M. D., snp James H. Leypa, M. D., 


DENVER. 


Although no exhaustive review of the literature has been 
undertaken, a study covering a period of something over ten 
vears has shown the comparative rarity of foreign bodies in 
the nasal accessory sinuses. This conclusion, however, must 
he modified when one takes into consideration injuries of the 
head and face during war. Unquestionably, the sinuses par- 
ticipate very frequently in such wounds, but in view of the fact 
that many of them are necessarily fatal, and that in others the 
injury to the sinuses is of less importance than the complicating 
wounds, the subject of foreign bodies in these sinuses has not 
been stressed in the literature. 


In civil practice, the reports of cases seem to be rather few, 
and here again one is impressed by the thought that perhaps 
many cases occur in the practice of our colleagues that are not 
placed on record. This thought has been borne out by conver- 
sations with other rhinolaryngologists and dentists whose 
cases, although never recorded, are of considerable interest 
and will be referred to later in this paper. 


Unquestionably the frequency with which foreign bodies are 
found in the paranasal sinuses is far greater in military than in 
civil practice. Those occurring in military practice are gen- 
erally due to explosions, gunshot and shrapnel wounds. In 


civil practice we find foreign bodies in the paranasal sinuses, 
the result of, first, gunshot wounds; second, direct violence ; 
third, explosions, as in blasting; fourth, loose teeth erupting 
or broken off into the antrum; fifth, those occurring during 
surgical procedures which result in the breaking of instru- 
ments; sixth, gauze accidentally remaining in the sinus after 
operation. 
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Case 1.—We recall having seen a case in which foul puru- 
lent discharge continued after a radical antrum operation which, 
upon careful investigation, was due to gauze retained in this 
cavity. Upon its removal all symptoms disappeared. 


Case 2.—In another case, a pair of forceps was broken dur- 
ing an ethmoid operation and was allowed to remain after two 
ineffectual attempts at its removal had been undertaken. 
Symptoms of pain and discharge continued for a period of 
about ten months, when, after more or less violent blowing of 
the nose, a serrated forceps blade was expelled. The nasal 
symptoms immediately subsided. (Fig. 1.) 


Case 3.—A young woman, the wife of a doctor, had suffered 
severely from facial neuralgia since childhood. Her teeth had 
all been extracted and her antrum had been operated on, This 
was before the days of the X-ray, and in an exploratory pro 
cedure a loose tooth, undeveloped, was found free in the max- 
illary sinus. On removal the neuralgia disappeared. (Fig. 2.) 

Dr. T. E. Carmody, of this city, in a personal interview, 
relates two cases of teeth in- the maxillary sinus shown by 
X-ray. Both of these cases had symptoms of pain and swell- 
ing over the antrum. In addition, one of the cases had sup- 
purating sinusitis. 


From our conversations with several dentists of this city, 
we have learned that teeth are not infrequently pushed into the 
maxillary sinus at the time of an attempted extraction. \s 
a rule, these are removed at the time of occurrence. One cass 
is related in which a second bicuspid with a full crown had 
been pushed into the antrum and had remained there for sev- 
eral months. This case was attended with a purulent discharge 


Dr. J. M. Foster, of Denver, relates the case of a man who 
fell into a bundle of shingles, a splinter of which entered the 
anterior superior angle of the orbit, puncturing the right sphe- 
noid, cutting the right optic nerve and penetrating the brain. 
The presenting portion was broken off, but was extracted by 
cutting down over the skin. Meningitis followed and the man 
died the fourth day. 

Dr. Foster also relates the case of a man who was struck by 
a bullet in the right temple, which passed through the orbit, 
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through the posterior segment of the eyeball and imbedded 
itself in the ethmoid cells. It was deemed wise to enucleate 
the eye, and the bullet was removed through the orbit from the 
posterior ethmoid upon the right side. Recovery followed. 


Dr. Foster further relates the case of a man seen in con- 
sultation with Dr. Sherman Williams, January 11, 1924. Dur- 
ing the blasting of a mass of iron slag several pieces of slag 
were blown into the face. X-ray examination revealed the 
presence of a large foreign body, imbedded in the right an- 
trum, the anterior wall of which, upon operation, was found 
to have been comminuted. Pieces of bone were removed but 
the foreign body was not found. The wound was packed with 
gauze. Qn the following day the patient pulled the packing 
out and with it the foreign body. 


These cases, which have never been recorded, force the con- 
clusion that in other sections of the country there may be found 
many more cases of decided interest from which valuable les- 
sons might be drawn were the cases carefully studied and 
rep rted. 


In the literature we have found a few rather interesting 
reports: Dr. Isaac M. Heller, 1913, while removing the left 
middle turbinate, broke a Hartman alligator forceps which was 
not removed at the time because of hemorrhage. Several 
months later the X-ray revealed the foreign body in the right 
sphenoid sinus. There was oozing from the nose, and object- 
ively one could see granulations at the sphenoid opening. The 
anterior wall of the sinus was opened and the foreign body 
extracted ; complete recovery. 


Dr. R. B. Nelson,? 1914, reported a case of a pencil, two 
and a half inches long, which had been driven through the 
ethmoid into the sphenoid during a fist fight. There were 
headache, pain on pressure over the left side of the nose, nasal 
discharge and external swelling. The foreign body was suc- 
cessfully removed six weeks afterwards. 


Dr. A. Heindl,* 1915, at the meeting of the Vienna Society 
of Physicians presented a man who, in August, 1914, received 
a shrapnel wound which rendered him unconscious. On return 
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to consciousness he showed blindness in the right eye with 
protrusion of the bulb. After transportation from hospital to 
hospital an X-ray examination showed the projectile in the 
anterior wall of the sphenoid and the septum. After numerous 
attempts at removal, Heindl in April, 1915, avoiding the sep- 
tum, resected the middle and inferior turbinate, opened the 
ethmoid and sphenoid, and extracted the foreign body. Vision 
improved after operation. Heindl reported a similar case oper 
ated on previously and spoke of a third case demonstrated by 
Dr. Chiari. 

Dr. Irwin Moore,’ 1916, reported a foreign body (aluminum 
rod) in the right maxillary antrum for twenty-five years, caus 
7 ing facial neuralgia and discovered by X-ray. The foreign 
body was the result of an attempt to plug a tooth socket after 
an extraction. Removal through the canine fossa resulted in 
recovery. 

Dr. H. Elwin Harris,* 1916, reported the case of a bullet 
in the sphenoid sinus, removed through the left nostril, There 
were swelling and paralysis of the eyelids and optic atrophy 
on the left side. The bullet had entered at the inner canthus 
and after taking a devious course entered the sphenoid sinus ; 
X-ray discovered it lying transversely and obliquely below the 
sella turcica. Its base was seen in the left sphenoid sinus, hav- 
ing passed downward and forward through the septum; its 
nose was resting in the roof of the right nasal cavity. In its 
course it had injured the second and third nerves. Operation 
by removing one-half of the inferior turbinate, all of the mid 
dle turbinate, and the left anterior sphenoid wall was unsuc 
cessful. \ second operation in which more of wall was chiseled 
away permitted, under the guidance of X-ray screen, and with 
considerable force, the extraction of the bullet. Improvement 
of the eye followed. 


Dr. J. B. Green,® 1919, discovered by means of the X-ray, a 
foreign body lying in the upper posterior portion of the right 
maxillary antrum. No subjective symptoms had been present. 
The foreign hody was the result of penetration of a fragment 
of a high explosive which had entered the left cheek over the 
malar bone. Upon operation (Caldwell-Luc) the foreign body 
was found firmly imbedded, largely in the antrum, but pro- 
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truding into the right nasal cavity. A chisel was necessary to 
dislodge it. Recovery was complete. 

Dr. Gaylord C. Hall,’ 1919, reported the case of a knife 
blade removed from the ethmoid after it had been there for 
twenty-two years.. The man had been stabbed, the point of 
entrance being the lower, outer angle of the left orbit. Puru- 
lent discharge, with foul odor, pain, discomfort in the side of 
the face and nasal obstruction were the prominent symptoms. 
Polypi and granulations were found upon examination. This 
foreign body was accidentally discovered during an attempt 
to remove the middle turbinate. 

As stated above, war injuries very frequently find foreign 
bodies in the paranasal sinuses. 

Dr. J. M. Ingersoll,* 1919, found shell fragments in all of 
the accessory sinuses; more frequently, however, in the maxi!- 
lary sinus than in any other. 

Dr. Harold A. Fletcher,® 1920, relates the following: 

1. Shrapnel in the region of the posterior ethmoid cells close 
to the septum. 

2. Shrapnel which had passed through the right antrum, 
the nasal cavity and the left antrum, lodging under the over- 
hanging edge of the zygomatic process of the left malar and 
the superior maxillary bone. Shrapnel in the left ethmoid. 
The suppuration attending this soon cleared up, no symptoms 
remaining. The case was not operated on. 

Case 4.—A boy, 14 years old, was referred to us by Dr. 
Stillwell, having presented himself at the dispensary of the 
Colorado University Medical School, May 18, 1922. His chief 
complaint was loss of vision in both eyes. Four days pre- 
viously he had been accidentally shot by a pistol carrying a 
22 caliber bullet. This had entered on the right side, at the 
level of the infraorbital ridge, about 1 cm. inside the outer 
canthus. 

Immediately following the accident there was complete blind- 
ness in both eyes for about fifteen seconds and a moderate 
amount of bleeding from the wound of entrance. There was no 
hemorrhage from the nose or throat. The vision in the right 
eye returned partially immediately thereafter and continued 
to improve. A few hours later there was a feeling of pressure 
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in both eyes, which disappeared at the end of two days. The 
left eye remained totally blind. 

Examination showed a small circular scar at the level of the 
right orbital rim, 1% cm. below and 1 cm. within the outer 
canthus ; fracture of the orbital rim could not be demonstrated. 
Examination of the eyes, by Dr. Stillwell, showed vision, right 
eye, 4/60; left eye, nil; both pupils were widely dilated; the 
right reacted to light; the left did not react except consen- 
sually. No changes in the fundi were found, with the excep- 
tion of a slight engorgement of the veins in the left fundus. 
The field for white was slightly contracted on the temporal 
side; the blind spot was not enlarged. Examination of the 
nose was negative with the exception of a slight general con- 
gestion and a moderate amount of mucopurulent secretion. 

X-ray examination was made by Dr. S, B. Childs, of this 
city, whose report is as follows: 

“Point of entrance of the bullet is just below the right orbital 
rim and slightly within the outer canthus. The course of the 
bullet was somewhat oblique, backward and toward the median 
plane of the skull, The bullet went through the orbital rim 
near its point of entrance, as evidenced by several small spat- 
ters of lead. The next spatters of lead are found within the 
posterior part of the lateral wall of the right ethmoid and in 
the right ethmoid area, two small spatters being in this locality. 
The remainder of the bullet lies across the vertical plane of 
the skull and is located within both the right and left sphe 
noids. There is apparently a fracture of the wall of the left 
sphenoid.” (Figs. 3, 4.) 

It was evident that the injury was producing no immediate 
alarming symptoms, with the exception of the blindness. The 
vision in the right eve was improving rapidly, and the question 
of treatment by removal was difficult to determine. If an 
operation were to be undertaken, it was possible, in the first 
place, to fail to extract the bullet; secondly, operation might 
result in setting up a sympathetic disturbance in the right eve, 
thus increasing the danger of further injury to vision, which 
was rapidly improving; thirdly, meningitis might develop, en- 
dangering the life of the patient; and fourthly, there was a 
strong likelihood of no improvement in the left eye should 
successful removal be accomplished. The patient and_ his 
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guardians decided upon operation, but were advised to post- 
pone any procedure for a reasonable time, because the vision 
in the right eye was improving. 

On June 6, 1922, under general anesthesia, a submucous re- 
section of the nasal septum was carried out. The anterior 
sphenoid wall was broken down and the bullet seen, approxi- 
mately 2 mm. behind the anterior wall and hugging the roof. 
Its removal was accomplished with the exercise of considerable 
force by means of alligator forceps. No untoward results fol- 
lowed the operation, and the patient made an uneventful recov- 
ery within a few days. (Fig. 5.) 

Professor Fuchs, of Vienna, who saw the case immediately 
after operation, predicted failure so far as restoration of vision 
in the left eye was concerned. The subsequent history of the 
case confirmed this opinion. The vision in the right eye im- 
proved but did not become normal. No improvement in the 
left eye has occurred and it remains totally blind. 


COM MENTS. 


The diagnosis of foreign bodies in the accessory sinuses de- 
pends essentially upon the Roentgen ray. The history of in- 
jury is usually obtainable but not always, as, for example. in 
those following surgical procedures. 

Symptoms of most importance are pain and discharge, and 
upon examination polypi and granulations. 

An important and often difficult question to determine 1s 
that of operative intervention. Where no symptoms are pres- 
ent, obviously operation is not demanded, or at any rate 1m- 
perative, especially in those cases in which the foreign body 
has been in the sinus for any length of time. 

Where blindness exists as the result of the foreign body, 
either during its entrance or by virtue of its location, its re- 
moval may or may not result in improvement, but before oper- 
ation one should seriously consider the possibilities as spoken 
of in case 4. 


Every effort should be made to determine with the nicest 
accuracy the extent of injury produced by the foreign body in 
its entrance and path as well as its exact position and the 
pressure resulting therefrom. 
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SOME ENDOSCOPIC OBSERVATIONS ON LARYNGO- 
TRACHEO-BRONCHITIS.* 


By Harry L. Baum, M. D., 
DENVER. 


My observations have convinced me of the existence of a 
form of laryngo-tracheo-bronchitis which should be of interest 
to both clinicians and bronchoscopists and about which little 
has been written, so far as my information goes. Jackson, in 
the Laryngoscope of February, 1912, describes a type of 
tracheobronchitis which he speaks of as “Influenzal Tracheitis”’ 
and which seems to have presented some of the characteristics 
noted in this paper. 

My own attention was first called to this condition in De- 
cember, 1918, in the case of an eight year old boy who was 
suffering from acute laryngitis and bronchitis which was con- 
sidered influenzal by his physician, Dr. Emanuel Friedman. 
I was called to see him on the third day of his illness after 
he had been intubated twice for laryngeal stenosis, the tube 
having been removed because of the accumulation of secre- 
tion in its lumen with recurrence of dyspnea. On my arrival 
at the house | found the patient in a very desperate condition, 
extremely cyanotic and practically in extremis from the 
laryngeal obstruction. A hurried tracheotomy was performed 
with immediate relief and entire disappearance of the cyanosis 
after which he was transferred to the hospital for the necessary 
after care. Upon examination with the direct speculum the 
larvnx was found to be practically closed by inflammatory 
swelling, without edema or ulceration and with no membrane 
formation. 

On the two days succeeding operation the temperature 
ranged between 99.6 and 102 and his general condition was 


*Read before the Mid-Western Section, American Laryngologi- 
cal, Rhinological and Otological Society, February 2, 1924, Denver, 
Colorado. 
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very good. It was noted, however, that there was practically 
no cough and that the tube showed an unusual tendency to 
clog with a very tenacious, sticky mucus, which dried into hard 
lumps and was very difficult to remove, Also, there was prac- 
tically no expectoration, and this with the absence of cough 
and peculiar gluelike consistency of the secretions was suffi 
ciently noticeable to cause remark. 


This state of affairs continued until the third night, when 
the nurse reported that the patient had two attacks of dyspnea 
of short duration but quite severe and subsiding without inter- 
ference. This occurred again on the succeeding night, but 
much more severely, and it was noted that the dyspnea was 
of a peculiar character. There was not the usual retraction 
of the supraclavicular spaces, and although the distress was 
evident there was an absence of the same violent inspiratory 


pull which is so characteristic of laryngeal dyspnea. There 
was some epigastric retraction but it too was diminished in 
violence. Air entered the canula and trachea freely, but in 


small volume and seemed not to,reach the lungs themselves. 
This observation was corroborated by auscultation, which re- 
vealed the fact that no air was entering the lungs, apparently, 
although there was no evidence of consolidation., On the other 
hand, respiratory sounds were clearly heard over the trachea. 
It was therefore concluded that obstruction must be present 
lower down and with that idea in mind the bronchoscope was 
introduced through the tracheotomy opening with the result 
that plugs of semidried secretion were found just below the 
bifurcation and almost completely obstructing both bronchi. 
They were removed and were found to be about two centi- 
meters in length and the diameter of the bronchi. Immediate 
relief followed, with resoration of tranquil breathing but with 
recurrence twice in the succeeding twenty-four hours, each 
recurrence necessitating a repetition of the bronchoscopy for 
relief. During the next three days daily bronchoscopy was 
done for the same condition with similar relief in each instance. 
All bronchoscopies were done without any form of anesthesia 
and without apparent discomfort to the patient, as the bronchial 
mucosa was very insensitive and the cough reflex seemed to 
be practically absent. 
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Finally, on the seventh day after tracheotomy, plug forma- 
tion in the larger bronchi ceased, although it was supposed 
that the smaller passages were filling with a similar accumula- 
tion, which could not be reached for removal. Death occurred 
on this day, with slowly developing marked dyspnea in spite 
of the fact that air was entering the large tubes unimpeded. 
The terminal stage of the disease was doubtless a diffuse 
bronchopneumonic process. 


The physical signs, as reported by Dr. Friedman, at no 
time justified a definite diagnosis of pneumonia. Rales were 
present at times in various locations but there were no defi- 
nite areas of consolidation to be demonstrated and no accumu- 
lations of moisture. In the regions of the lung showing ab- 
sence of breath sounds from obstruction there was an imme- 
diate restoration of the respiratory murmur upon removal of 
the bronchial plug. In this respect the signs were those of 
an impacted foreign body in the early stages before absorp- 
tion of air from the obstructed area, The heart was at all 
times negative. The temperature ranged from 99.4° to 104°, 
with pulse variations accordingly and respirations dependent 
upon the amount of obstruction. Mentality was clear, so much 
so that he could be depended upon to tell when his dyspnea 
became severe enough to require bronchoscopy and would 
at such times request it, subsequently indicating his relief. 
The physical signs before death were those of almost com- 
plete blockage of the periphery of the lung although air was 
entering the trachea and large bronchi. 


The bronchoscopic appearance of the trachea and bronchi 
was at first that of intense congestion, as in the larynx, and 
later showed noticeable thickening of the mucosa with definite 
narrowing of the lumen. There later appeared an accumula- 
tion of thick tenacious mucus adhering to the walls of the 
air passages which was apparently immovable by cough or 
ciliary action. There was never any bubbling mucus in the 
air passages and even the tracheotomy incision was absolutely 
dry throughout the progress of the case although no effort 
was made to close it and it remained as an open wound. This 
condition of dryness with absence of cough persisted and was 


the most striking feature of the case. It was doubtless analo- 
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gous to the socalled “dry” stage of an acute bronchitis, which 
usually terminates in free secretion termed the “loosening 
up” of the cough with expectoration. It is hardly necessary 
to state that every effort was made to stimulate the forma- 
tion of the bronchial secretion, but without avail. 


The organism isolated from the secretions was the strep- 
tococcus hemolyticus. The plugs were sectioned and found 
to consist of fibrin, leucocytes, red blood cells and epithelial 
cells, Postmortem was refused because of religious prejudice. 


My next case, a baby girl of sixteen months, was referred 
by Dr. H. R. McKeen with a history suggesting the possi- 
bility of having aspirated popcorn five days before. Since that 
time she had coughed frequently and her breathing had at 
times been somewhat noisy. She was removed to the hospital 
' for observation and a rapidly increasing dyspnea necessitated 
tracheotomy, which was done under infiltration anesthesia. 
Immediately following tracheotomy the bronchoscope was in- 
troduced and two pieces of popcorn were removed from the 
trachea without difficulty, The -larynx was seen to be the 
seat of considerable inflammatory swelling although not suff- 
cient to account for the dyspnea, apparently, which was sup- 


posed to have been in part spasmodic. The tracheal mucosa 
was congested but without edema and was even at that time 
noticeably dry. The tracheotomy tube was left in for safety 


but without apprehension of further trouble, and it was there- 
fore with considerable surprise that I learned, some seven 
hours after the operation, that the child was again suffering 
from dyspnea. Upon examination | found the tube to be clear 
but a dangerous dyspnea was present of the type described in 
the former case. There had been none of the usual cough 
with free secretion following the tracheotomy and it was con- 
cluded that we were dealing with a case of bronchial obstruc- 
tion. Immediate bronchoscopy was done and each bronchus 
was found to be obstructed by a plug of sticky secretion just 
1 below the bifurcation. The plugs were removed, and _ the 
bronchi below were cleaned out by the use of the suction 
apparatus through the bronchoscope with immediate and com- 
plete relief. Again the absence of secretion of the bubbling 
type was noted and practically no cough reflex was elicted 
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by the passage of the bronchoscope, which was done without 
any form of anaesthesia. 

The peculiar consistency of the secretions persisted, with 
recurrence of the obstructive accumulations necessitating four 
subsequent bronchoscopies at intervals of about nine hours, 
until the last, which was five hours longer. At the time of 
the last bronchoscopy it was noted that there was a definite 
tendency to form secretions more freely and of a more normal 
consistency. Subsequent improvement was rapid, with eventual 
recovery, and the tracheotomy tube was removed on the sev- 
enth day. 

The bronchoscopic appearance of the membranes was much 
the same as in the previous case, but the reaction was not so 
violent. There was a rapid increase in the inflammatory 
swelling after the first examination, with a definite narrow- 
ing of the lumen up to the time the secretions changed in char- 
acter and amount after which a rapid subsidence took place. 
The membranes were red, swollen, and covered with patches 
of sticky secretion when at their worst and the same condt- 
tion persisted in the larynx also; particularly on the cords and 
in the subglottic space. 

The plugs were found to consist of fibrin, leucocytes, a few 
epithelial cells and gram positive diplococci. Cultures were 
overgrown by contaminations. Urine was negative, and blood 
count on admission showed 37,000 white cells with 87% 
polymorphonuclears but with rapid fall to normal. Tempera- 
ture never exceeded 102. Chest examination by Drs. McKeen 
and Gengenbach showed no evidence of pneumonia and heart 
was normal. 

As in the former case every form of treatment suggesting 
itself as likely to stimulate bronchial secretion was resorted 
to but the writer doubts whether any of it was responsible 
for the resumption of normal function, 

Two other cases of this condition have come under my 
observation, both terminating fatally. One, a child of twelve 
months, was primarily an acute laryngitis with obstruction 
requiring tracheotomy. The fatal termination was hastened by 
the presence of a widespread bronchopneumonia as revealed 
by postmortem. Cross sections of this patient's bronchi taken 
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just below the bifurcation show the presence of a bronchial 
plug in situ and microscopic examination of this plug shows 
it to consist of the same constituents as in the former cases. 
This case was identical with the other two clinically except 
in the rapid termination, which was in thirty-six hours after 
tracheotomy. A gram positive streptococcus was present in 
the secretions. This patient was referred by Dr. G. B. Hepp. 

The last case, that of a boy of nine, was seen with Dr. Tracy 
Love, and was primarily one of laryngeal obstruction, neces- 
sitating tracheotomy and followed by exudation and plug for- 
mation in the bronchi. Death occurred in four days from 
bronchial obstruction as proven by postmortem showing the 
accumulations in the bronchi. No pneumonia was present. 
The organism was in doubt. 


In summarizing, it may be said that all of these cases began 
with laryngitis and required tracheotomy, all showed definite 
inflammatory changes in the larynx, trachea and bronchi and 
all died from bronchial obstruction with the exception of the 
foreign body case, which recovered. Removal of the obstruc- 
tions was successful as long as they occurred in the large 
tubes, but when exudation and accumulation caused the ob- 
struction of smaller bronchi the condition was beyond the 
reach of the bronchoscope. All of these cases were character 
ized by the formation of a peculiarly thick, sticky secretion, 
scanty in amount and tending to dry into hard masses in the 
tracheal cannula and in the bronchi; with a striking absence 
of cough and with a peculiar dryness of the mucosa, which was 
both unusual and baffling. Auscultation demonstrated the ob- 
struction of the larger tubes, which disappeared after removal 
of the plugs, with immediate relief of the dyspneic symptoms 
until such time as further accumulations occurred. 

The condition is evidently one of acute laryngo-tracheo 
bronchitis, not reaching the stage of free secretion in the 
fatal cases, and causing death by obstruction of the bronchi. 
The loss of cough retlex is probably due to the absence of liquid 
secretion and possibly to the local effects of inflammation and 
exudate, It is probably not due to toxemia, as the condition 
has not been characterized by the presence of toxic symptoms. 
It may be suggested that the dryness is due to the presence of 
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the tracheotomy, but such is not the common experience with 
tracheotomy cases, as they are characterized by free cough 
and expectoration. 

In conclusion, I wish to add that I am convinced that this 
condition may not infrequently occur in severe bronchial cases 
and remain undiagnosed, with death from obstruction of the 
farger bronchi. In relating my own experience I hope that 
attention may be directed to the condition and to the possi- 
bility that bronchoscopic interference may be the means of 
saving life when it might otherwise be lost. At the same time 
we must recognize that the condition is essentially a fatal one in 
the great majority of cases. 

264 METROPOLITAN BLDG. 

















Cross Section taken just below bifurcation. Note plug of accumu- 
lated secretion obstructing one brochus. The other is clear. X 5. 











£5. 
PAROTITIS COMPLICATING ACUTE OTITIS MEDIA. 
By A. T. WANAMAKER, M. D., 
SEATTLE. 


There is very little in the American literature pertaining to 
parotitis resulting from or associated with infections of the 
ear. Several articles were found, however, dealing with 
various ear complications resulting from epidemic parotitis. 
Most of the references have been obtained from the foreign 
literature, principally the French. 

We have long known that parotitis is a frequent compli- 
cation of typhoid fever, pyemia, pneumonia, scarlet fever, and 
following abdominal operations. Here the route of infection 
is an ascending infection by Stenson’s duct, through the blood 
or lymph stream. 

Toubeért wonders if an existing otitis might not often play 
some part in the pathogenesis of some of these cases. He 
quotes Biirkner in an article not dealing with parotitis as stat- 
ing that “Furuncles of the external auditory canal are ob- 
served in all infectious diseases, but most frequently in typhoid 
fever; they are due to infection of the hair follicle by the sta- 
phylococcus.” Reasoning along the same line, he quotes from 
Benoit’s thesis on bacteriologic examination of 43 cases of 
parotitis in which staphylococcus was found 26 times, the 
pneumococcus 11 times and the streptococcus 3 times. Now, 
these are the common organisms found in infection of the 
external and middle ear. He believes that every case of 
parotitis should have a careful ear examination and also an 
inspection and culture from Steno’s duct. There have proba- 
bly been cases reported in which there was an otitis that had 
been overlooked. 

The close relationship between the ear and the parotid gland 
makes it possible for infection to travel by continuity of tissue 
and lymphatic anastomosis. 

Defect in the aponeurosis of the parotid gland where it 
comes in contact with the external auditory canal may bring 
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the perichondrium in close contact with the glandular lobules. 
The continuity of the cartilage is also interrupted at the San- 
torini incisure, and there the cellular tissue of the external 
auditory canal and that of the parotid mingle. 

According to Sappey, the parotid lymphatic glands are all 
subaponeurotic as a general rule. The superaponeurotic glands 
(Merkel, Poirer) are exceptional. The parotid lymphatic 
glands, 1 or 2 in number, are located in front of the pinna, 
below the zygoma: they are often called pretraga!l glands. 
\ few are found in the substance of the parotid salivary gland. 
They receive the lymphatic vessels from the temporal region, 
the portion of the scalp above it and the outer portion of the 
evelids and cheek. Their efferent vessels empty into the super- 
ficial Ivmphatic glands of the neck and into the submaxillary 
lymphatic glands. 

The parotid salivary gland is bounded above by the zygoma ; 
helow, by the sternomastoid and digastric muscles; behind, by 
the meatus auditorius externus and mastoid process; in front, 
it lies over the ascending ramus of the mandible and is pro- 
longed for some distance over fhe masseter muscles.  I[nter- 
nally it is in contact with the styloid process, and the sheath 
of the internal carotid artery and jugular vein. It is sepa- 
rated from the submandibular gland by the stylomandibular 
ligament. 

The surface of the gland is flat and covered by a strong layer 
of fascia, a continuation of the cervical. It not only surrounds 
the gland but sends down numerous partitions, which form a 
framework for its lobes. The density of the sheath explains 
the pain caused by inflammation of the gland, the slowness 
with which abscesses in it make their way to the surface and 
the necessity of an early opening. 

The fascia covering the gland is wanting in the region of 
the auditory canal, as already stated above, and a small area 
in relation to the tonsils, which gives a possible route of infec- 
tion for the external auditory canal to the throat (Barnhill 
and Wales). 

The only open space in its capsule being at the styloid pro- 
cess, and abscess may ascend into the temporal fossa or go into 
the retropharyngeal region (A. Hewson). The deep surface 


of the gland is irregular. It sends a prolongation inwards be- 
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tween the neck and the jaw. Another process passes in front 
of the styloid process and occupies the posterior part of the 
glenoid cavity; a third process passes below the mastoid and 
behind the sternomastoid muscle, and sometimes penetrates 
deep enough to be in contact with the internal jugular vein. 

The duct of the parotid gland, about two inches and a half 
in length, runs transversely forward to the masseter muscle. 
It lies one inch below the zygoma and opens into the mouth 
opposite the second molar tooth. 

Raverchon and G, Worms, in their paper on hyperparotitis 
of auricular origin, believe the swelling is due entirely to a 
lymphadenitis. ‘The term ‘parotitis’ is incorrect, for it gives 
the impression of an ascending infection through the duct. The 
glandular tissue is intact. 

“Pressure of Steno’s duct elicits no pus. There is no sialor- 
rhea. We are dealing with inflammation of the periglandular 
cellular tissue and the deep lymphatic glands which are con- 
tained in large numbers in the interior of the parotid gland 
and which are in contact with the external carotid. 

“Practically all cases of correlation between the parotid 
gland and the ear have been regarded from this point of view.” 
The same writer reports two cases suffering from chronic sup- 
purative otitis media in which the parotid gland was enlarged, 
but not red, and in which both suffered severe attacks of pain 
and copious flow of thick mucous saliva. Steno’s duct was 
free from infection, and both cases improved when their ears 
were treated. 

The authors conclude that the swelling was due to a dis- 
order in the secretory nerve. The physiopathologic stages 
were: Otitis, with inflammation of the tympanic nerve, either 
spontaneous or postoperative; sensitive reaction of the nerve 
with attacks of pain encouraging salivation; swelling of the 
parotid due to irritation of the secretory nerve (the auriculo- 
temporal). 

“Clinically we have: 1. Otalgia preceding excess saliva- 
tion; 2, congestive swelling of the parotid; 3, the emission 
of “active” thick transparent saliva; 4, favorable reaction to 
auricular treatment to the exclusion of other method of 
treatment. 
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“T-xperimental work supports this theory. The role of the 
auriculotemporal nerve in the secretory innervation was dem- 
onstrated by Leriche and Aigerot (1914), who showed that 
the secretory power of this nerve was due to filaments of the 
small, deep petrosal nerve which passes into the trunk of the 
auriculotemporal nerve through the otic ganglion, the inferior 
maxillary nerve and its branches uniting the otic ganglion to 
the auriculotemporal. 

“However, the small deep petrosal nerve, whose filaments 
constitute the entire secretory innervation of the gland, ema- 
nates from Jacobson’s nerve, and this in turn branches from 
the glossopharyngeal nerve.” Aigerot says: “In sectioning 
the auriculotemporal nerve at its root, or in front of the point 
where it begins to send filaments to the parotid gland, one 
suppresses the secretion of the parotid 

In the September (1923) number of the ANNALS OF OTOL- 
oGy, RHINOLOGyY AND LaryNGoLocy, Grove, of Milwaukee, 
reports a case of parotid fistula after mastoid operation. He 
refers to a few other similar cases in the literature. 

Scott, Swift, Hompes, Allen.and Posey, in their paper on 
the study of acute mastoiditis at Fort Riley, state that paro- 
titis is a complication of mastoiditis and is due to too much 
or too forceful attention to the canal. They advise prompt in- 
cision with the Graefe knife at the point of entrance. They 
also state that facial paresis may develop from this compli- 
cation. 

The essayist has two cases to report: 

Case 1—QOn December 24, 1922, I was requested by Drs. 
E. Nicholson and E. F. Chase to examine Jimmie L., a school- 
boy, age 8, at the Minor Hospital. The following history was 
obtained : 

About December 14 the child contracted a severe head cold 
and sore throat. On December 19 he was seen by Dr. Chase, 
who found a small anterior perforation in the right drum, 
through which was coming a moderate amount of serous dis- 
charge. Two days later he made a liberal incision in the pos- 
terior part of the drum, as the boy was having discomfort in 
spite of drainage. At this time there was considerable swell- 
ing in the anterior portion of the canal, and the boy was quite 
tender over his parotid gland. In spite of frequent hot irriga- 
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tions and free drainage, swelling and tenderness increased 
over the parotid region. 

Examination of the boy showed the right side of his face 
markedly swollen. He was unable to open his mouth wide 
enough to take anything but liquids. One could make out 
the outline of the parotid gland on the face, and could feel 
its contour on the inner surface of the cheek. By palpation 
it was impossible to get fluctuation. His right eye was swollen 
almost shut; he had considerable tenderness over the mastoid 
process, and the canal was filled with a seropurulent discharge. 
The pharynx showed hypertrophy of the follicles and moderate 
lateral pharyngitis and the tonsillar fosse clean. ‘Temperature 
was 102.4° ; pulse, 116; respiration, 20. Urine negative; blood 
count 20,000 leucocytes ; polynuclear, 88 per cent ; small lymph- 
ocytes, 12 per cent. An X-ray picture taken by Dr. Snively 
showed cloudiness of the mastoid process but no evidence of 
infection in the zygomatic process. Hot epsom salt com- 
presses were ordered to be applied to the face, and a good 
laxative prescribed. The edema over the face gradually in- 
creased, so that by the 26th of December the boy’s left upper 
lid was also puffy, and the tenderness over the mastoid was 
more marked. We obtained the history that this boy had 
already had the mumps a year or two prior to this time. 

He was taken to the surgery on the morning of December 
26, and given a gas anesthetic. The incision was carried up 
higher than usual, as we thought that there might possibly 
be pus under the temporal muscle. On retracting the perios- 
teum in the neighborhood of the zygoma, fully one ounce of 
fluid came from the parotid region, yellow at first and later clear 
and viscid, showing that it had some of the parotid gland se- 
cretion in it. Upon removing the mastoid cortex we uncovered 
a soft bleeding bone. Pus welled up when we approached the 
antrum: no dura was uncovered. The mastoid wound was 
packed with gauze, soaked in 25 per cent argyrol solution, 
and a small gauze drain was inserted above the canal forward 
into the parotid region. The subsequent progress regarding 
the mastoid wound was good, but the swelling over his face 
did not go down as fast as we thought it should. The ex- 
ternal dressing was changed twice a day, and each time a 
small amount of discharge could be milked out by making 
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pressure over the parotid. There was no change in the size of 
the gland after eating, nor was there any evidence of in- 
fection of Stenson’s duct. 

Four or five days after the operation it was decided to re- 
place the gauze drain by two rubber tubes and irrigate the 
region with warm Dakin’s solution. Soon after beginning this 
treatment the swelling over his face subsided rapidly. A cul- 
ture taken from the pus at the time of operation showed strep- 
tococci and staphylococci in the mastoid and the parotid alike. 

The boy was allowed to leave the hospital on the 21st of 
January, at which time the mastoid wound was almost well. 
The drain was taken from the wound on January 23d, but on 
the 29th had to be reinserted on account of return of swelling 
over the parotid. Although there was only a small amount 
of discharge, the tube was left in until the 9th of February. 
The boy was seen at intervals of two to three days until the 
latter part of February, when he was discharged as well. 

Case 2.—Billy L., age 6% years. On January 21, 1923, this 
patient became ill with a sore throat. After a few hours his 
right ear began to ache. In a short time this broke and dis- 
charged freely. On January 30th the discharge became very 
much less. That night the patient was very drowsy and de- 
lirious. On the 3lst the boy was brought to my office. His 
temperature was 104°; pulse, 128. His mother said that for 
the past five days he had been running a high afternoon tem- 
perature. 

Examination showed the following: Boy was rather small 
for his age and anemic in appearance. The tonsil fossa were 
clean but he had quite a severe pharyngitis. There was very 
little discharge in the canal and the drum was bulging slightly. 
For this reason a liberal incision was made in the posterior 
quadrant of the drum. At this time the patient complained of 
pain and tenderness over the right side of his face. Tenderness 
and swelling gradually increased over the right cheek, and the 
ear continued to discharge a moderate amount. His mother 
stated that this boy had had considerable trouble with his ears 
on previous occasions, and she was quite sure that he had had 
the mumps. 

On the 3rd of February we had an X-ray picture taken by 
Dr. Blair, whose report was as follows: 
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“One can make out the cell structure of the bone, but there 
is an area midway between the mastoid antrum and the tip 
tha® shows a small area of rarefaction, but do not suspect 
necrosis.” 

On the 4th of February we sent this little patient to the 
Swedish Hospital. By this time he had marked tenderness of 

; the parotid gland just below the zygoma. The skin of the 
parotid was slightly red in color and very tender about three- 
fourths of an inch anterior to the tragus. There was a small 
amount of purulent discharge in the canal. He had a slight 
pharyngitis. Urine examination showed no albumin or sugar; 
a few granular casts; 20 degrees of acidity. 

Blood examination: 62 per cent hemoglobin; red cells, 
2,840,000 ; white cells, 11,400; lymphocytes, 32 per cent; poly- 
nuclear, 68 per cent ; Wassermann negative. Culture from pus 
in the canal showed staphylococcus. Cultures taken at the time 
of operation showed no growth. 


Qn the 7th of February the boy was taken to the operating 
room. The incision was carried high, as in the other case. The 
periosteum was retracted forward anterior and dissected from 
the zygomatic process down toward the middle line of the 
parotid. Here thick creamy pus flowed out. Inasmuch as 
this boy on previous occasions had trouble with this ear, we 
thought it best to open the mastoid antrum. Two small rubber 
tubes were inserted in the parotid region and a small piece 
of gauze laced in the mastoid antrum. Following the opera- 
tion the temperature ranged from 99 to 101 daily for the first 
five days. It then dropped to normal and remained there until 
the 15th, when it mounted to 101 again. At this time he voided 
some bloody urine, which on examination showed 40 degrees 
of acidity, 7 per cent albumin, a moderate number of granular 
casts and many red blood corpuscles. (mn the 17th there was 
only 2 per cent albumin, no casts, still many red cells, The 
swelling over the face subsided rapidly, and by the last of Feb- 
ruary there was no discharge from the parotid. The middle 
ear became dry in about a week, and the wound in the mas- 
toid process filled up rapidly. He continued to show a small 
amount of blood in the urine until the first of March. For 
this he was kept in bed, put on a salt free diet, and given 10 
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grs. of calcium lactate t. i. d. On March 10th the patient was 
dismissed as well. 


DISCUSSION. 


We note from the history of these two cases that their illness 
began with a severe sore throat. Both had had their tonsils 
and adenoids removed, and the operations had been well done. 
Pretragal tenderness began almost as soon as the ears began 
to discharge. There was no history of trauma to the canal 
or gland in either case, and in each one the drum ruptured 
before an ear specialist had seen them. The swelling over the 
cheek was at first diffuse, the skin being slightly red and sensi- 
tive to pressure and gradually becoming more localized in 
front of the tragus. The outline of the parotid salivary glands 
could be distinctly made out on the face and on the inner sur- 
face of the cheek. Both had difficulty in eating. One could 
see no visible evidence of infection at the mouth of Stenson’s 
duct. Neither was there any increase in the flow of saliva. 

It is important to find out if the patient has had infectious 
parotitis or mumps, and if not, whether they have been exposed 
to it, as cases of middle ear ‘suppuration have been known 


to follow or complicate this disease. One has also to differen- 
tiate pus under the temporal muscle due to infection of the 
zygomatic cells. The swelling in these cases is mostly above 
the zygomatic process, and an X-ray picture will tell you if 
the zygomatic cells are involved or not, Drainage by way of 
the postauricular incision offers many advantages: 

First—It allows one to drain the mastoid cells and the ab- 
scess of the parotid through the same incision, and right here 
it is well to state that the drainage tubes should be left in for 
at least two weeks, toward the end gradually withdrawing 
them a little each day. 

Second—By loosening the fascia from its zygomatic attach- 
ment free access is had to the seat of the abscess. 

Third—There is absolutely no danger of injuring the facial 
nerve, blood vessels, or of injuring the parotid gland itself. 

Fourth—It leaves no scar on the face such as a direct in- 
cision would cause, nor can it cause any danger to the hinge 
joint of the jaw, such as may happen when a stab wound is 
made through the canal. 
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In conclusion, it is the author’s opinion that these cases are 
due to a lymphadenitis traveling from the middle or external 
ear; there is also a possible route through the lymphatics or 
through the continuity of tissue from the pharynx in the re- 
gion where the fascia is wanting. However, if the infection 
traveled from this source, abscess would take place in the deep 
structure of the gland and the patient would suffer severe pain, 
which was not true in the cases reported. The course in these 
two cases seemed to follow the superficial lymphatic vessels, 
just as one sometimes sees the pretragal glands large and ten- 
der in cases of Parinaud’s conjunctivitis, purulent conjuncti- 
vitis and vernal catarrh, so the upper lids became edematous in 
these patients. 
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I. METHOD. 


While making notes on about 1,000 bisected white and 
negro skulls in the Hamann Museum, for the purpose of deter- 
mining, if possible, the type form of nose in man and the 
variations therefrom, a considerable number of questions arose. 
It quickly became evident that the final form of the nose, 
whether assumed to take definite shape with the attainment 
of adult age or at some earlier date, is the result of the inter- 
action of many influences, some more, others less directly con- 
cerned in the production of nasal form itself, It was also plain 
that in the maze of observations great difficulty is encountered 
in proper analysis and in the attempt to evaluate any particu- 
lar influence. In order to render the analysis less formidable 
it appeared worth while to make a biometric study of the nose, 
for by the nature of this method it is possible to rule out tem- 
porarily from consideration features which, though significant 
and even important, serve to obscure the immediate problem 




































AN ANALYTIC STUDY OF NASAL FORM. 801 


under investigation. Lord Kelvin has said, “When you can 
measure what you are talking about and express it in numbers 
you know something about it, but when you cannot measure 


it or when you cannot express it in numbers, your knowledge 
is of a meager and unsatisfactory kind. 


In dealing with the nose, the most obvious deformity, which 
may properly be considered a disharmony in growth, is de- 


flected septum. Therefore, although the investigation is not 
primarily concerned with septal deflection, the existence of 
this condition may be used as a ready means of segregating 
normal from abnormal noses. Observations made upon a 
series of such abnormal noses may therefore be used as a 
check upon these impressions which result from the study 
of a normal series. 


The injection of deflected septum into the discussion at once 

raises questions which are indeed profitable to consider, for 
they give point to many of the results of this study. In his 
phylogenetic evolution, there is no doubt that man passed 
through a stage, probably prehuman, it is true, in which the 
face stood out more beyond the brain case than it does in any 
type of man at present definitely known. In this sense, the 
nose of modern man may be said to be receding or swinging 
backward under the cranium. Nevertheless, it is true, both of 
man and his closest mammalian relatives, that during develop- 
ment and growth of the skull, the face becomes more project- 
ing and, as it were, swings forwards and somewhat upwards 
from under the brain case. Thus we may speak of the swing 
of the nose, having reference either to the phylogenetic swing 
backwards or the ontogenetic swing forwards. The latter 
sense is the more convenient expression for the present purpose 
and is the one which will be employed. 


Asa basis for this work I have taken 100 white male skulls in 
the Hamann Museum. Race and sex have been identified from 
the cadaver records, and age is cither definitely known or 
ascertained within two or three years. This group of 100 is 
composed of two series of 50 each, which will be termed series 
, I and series II. The basis for choosing series I is the normal 
condition of the nasal septum, without deflection or spur for- 
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mation. The basis for series II is the presence of a deflection 
of the septum to a greater or less degree. 


As a standard horizontal, | have used a modification of 
Keith’s cerebral base line (Keith, A., “A New Craniometer.” 
Journ. Anat, Physiol., 1910, vol. 44, pp. 251-270), which is 
readily ascertained on these bisected skulls. All points used in 
measurement are within the skull and approximately in the 
median plane. The cerebral base line is taken from the ex- 
treme anterior end of the cribriform plate of the ethmoid (©) 
to a point on the inner surface of the skull at the cut margin, 
on a level with the highest point of the upper border of the 
lateral sinus (X) as it crosses the occipital bone. The usual 
skull orientation, namely, the Frankfort plane, would not be 
eligible in this work, since it calls for one point in the cranium 
and another in the face, which by no means bear a steady rela- 
tion to each other. 


With the cerebral base line as the horizontal, the following 
measurements are taken: 

1. X to posterior tip of ala of v_ ner. 

2. X to center of posterior nas — spine. 

3. Posterior spine to center of pper opening of the incisive 
foramen. 

4. Incisive foramen to nasomaxillary suture. 

5. Incisive foramen to superior surface and lower end of 
nasal bone. 


6. Incisive foramen to center of anterior nasal spine. 
7. © to posterior tip of ala of vomer. 
8. © to incisive foramen, 


9, © to anterior nasal spine. 

10. O to nasomaxillary suture. 

11. © to nasal point. 

12. © to hinder limit of upper nasal area. 

13. O to point on line 7, where it is cut by the tangent to the 
anterior surface of the sphenoid. 


‘rom these measurements the nasal area in each skull ts 
plotted and takes the form of a polygon. (Figs. 1 and 2.) Of 
these polygons the various angles and distances are computed 
trigonometrically and studied. 








Fig. 1. Left half of skull 799, male, white, age 36. Septal view 
of nose with cerebral base line and nasal polygon outlined. 
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Fig. 2. Diagram of cerebral base line and nasal polygon to illus- 
trate the dimensions and angles utilized in the present survey. 

X. Posterior end of cerebral base line. 

O. Anterior end of cerebral base line. 

A. Internal nasal length. 

B. Posterior internal cranial length. 

a: Angle formed by cerebral base line and line from point O to 
upper opening of incisive foramen. 

QB. Angle formed by line from point O to upper opening of incisive 
foramen and from the latter to posterior nasal spine. 

d- “Perpendicular” nasal dimension. 

P. External nasal area. 

Q. Internal nasal area. 


2. POSITION OF NOSE RELATIVE TO CRANIUM. 


The first investigation is intended to ascertain the swing of 
the nose from under the cranium. This is found by the angle 
which a line from the center of the upper opening of the 
incisive foramen makes with the base line at O. This angle 
will hereafter be spoken of as angle a. This gives the real 
prognathism and is much better than Camper’s facial angle 
or any line involving the external face, It is apparent that 
any reduction of the varied individual magnitude of this angle 
to an average or mean can be of no real significance unless the 
variations from this mean are taken into account. It is cus- 
tomary in making observations involving the mean to cite 
also the maximum and minimum variations. But this bald 
statement gives no real criterion of the variability. Statis- 
ticians are in the habit of replacing this statement by a meas- 
urement of the variability based upon mathematical theory. 
This measurement is known as the standard deviation. Rough- 
ly it indicates a deviation from the mean within which probably 
half of all individuals will range themselves. It is found that 
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even stragglers in the series will rarely differ from the mean 
value by more than three times the standard deviation. The 
standard deviation can be expressed as a percentage of the 
mean, and this percentage is known as the coefficient of varia- 
bility. The coefficient of variability enables one to compare the 
variability of the dimension at the moment under consideration 
with the variability of any other dimension, whether of the part 
itselfi—i. e., in this case the nose—or elsewhere in the body. 
The mean and the standard deviation are then the measure- 
ments now made in exact investigation and replace the old 
mean with maximum and minimum variations. The coefficient 
of variability is used in making comparisons of the variability 
of other dimensions or parts. Naturally there will be a certain 
probable error for each of these figures, but to this reference 
will later be made. For convenience and to keep the records 
simple, these errors will mainly be found in the tables. They 
are definitely predictable upon the mathematical theory of 
errors, a discussion of which naturally lies beyond the sphere 
of this work. 


THE ANGLE a. 


Series I (normal septa) 
Mean 92.9 Standard deviation 5.41 
Coefficient of variability 5.82% 


Series II (deflected septa) 
Mean 89.8 Standard deviation 5.01 
Coefficient of variability 5.58% 


These figures imply that in series I the chances are even 
that the angle in any male white skull will either lie between 
87.5° and 98.3°, or beyond these limits in either direction ; that 
in extreme variations from the average the angle will scarcely 
ever exceed 16.0° (1. e., three times the standard deviation) 
from the main in either direction, and that the chances are also 
even that variation will not exceed 5.82 per cent of the mean 
angle, 92.9 

In series II, variation is not likely to exceed 16.0° in varia- 
tion from the mean (89.8°); and the variability can be ex- 
pressed as 5.58 per cent of the mean angle, 89.8°. 
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Since the difference between the standard deviations of the 
two series is relatively small and the average angles in the two 
series are 3.1° apart, it follows that there is a slightly greater 
tendency for deflection of the septum to occur in noses that 
have not swung so far out from beneath the cranium (see 
appendix). This by no means infers that deficiency of for- 
ward swing of the nose invariably accompanies or invokes 
deflection of the septum. Many other factors are at work, and 
deflection results from the sum total of the influences of all 
factors combined. All that one may legitimately infer is that, 
other things being equal, the nose which swings out least is 
most likely to present a septal deflection. The effect of bio- 
metric study and presentation is to clear temporarily from the 
mental horizon the influence of factors other than the particu- 
lar one being studied at the moment. It will not do to say 
that many noses presenting septal deviations have swung out 
as far as many noses with normal septa. That statement is 
irrelevant ; it is neither contradicted nor affirmed by the pres- 
ent work; it is simply laid on one side until such time as we 
have more complete knowledge of the several factors influ- 
encing nasal form. When the influence of the several factors 
is better understood, and not till then, will it be permissible 
to take up such a statement and examine critically the type of 
nose to which it refers, for then we shall be in a position to 
weigh more accurately the influence of other factors, which is 
totally ignored in the bald statement itself. 


3. NASAL VARIATIONS COMPARED WITH GENERAL BODILY 
VARIATION. 


Let us no weompare the variabiilty of the angle a with other 
variabilities in the body. For this purpose the coefficient of 
variability is chosen. Everyone has a rough idea of how much 
we differ in standing height; so the variability in standing 
height is taken as a standard. 

The records in this laboratory show the mean standing 
height of 100 male whites to be 1,706 mm. (about 5 feet 8 
inches), and the coefficient of variability 3.55 per cent (i. e., 
the variability of the standing height is 3.55 per cent of the 
mean). This may seem large, but is unusually low, compared 
with other variabilities in the human body. 
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In the head, the following are found: Coefficient of varia- 
bility for 167 male whites: 

Cranial length, 4.514 per cent. 

Cranial breadth, 3.933 per cent. 

Auricular height (head height above external auditory 
meatus), 4.142 per cent. 

The variability of the angle a is rather more than one and 
one-half times that of standing height, also somewhat more 
than other variabilities cited for the head, but it is obvious 
that skull variabilities are greater than that of standing height. 
(ne should therefore conclude that the variability of the angle 
a is of moderate proportions for the skull. 


4. COMPENSATORY FEATURES WITHIN THE NOSE. 


Having gained some idea of the swing of the nose fron 
under the cranium, the question emerges as to whether this 
swing, considered as pivotal on the ©, is compensated or un- 
compensated. If the nose in its formed condition be supposed 
to swing outwards upon the pivotal point, it follows that the 
plane of the nasal floor and palate will vary in its relation to 
the cerebral base with the magnitude of the angle a. But from 
a consideration of the harmonic growth of the skull, this con- 
ception is clearly unwarrantable. 

The forward swing of the nose is certainly compensated to 
some extent by a tendency to hold the nasal floor in something 
of a constant relation to the cerebral base. It is this problem 
which must now be investigated. 

The line from © to the incisive point makes an angle 8 with 
the plane of the nasal floor (incisive point—postnasal spine ). 
Were compensation perfect, the more the angle a increases, the 
more the angle 8B would diminish, and the nasal floor maintain 
a constant relation to the cerebral base. It is, of course, plain 
that this condition does not exist any more than the assumption 
previously suggested. The truth is that there is some, but not 
perfect compensation, This compensation must be studied, 
for it is apparent that its degree will affect the form and area 
of the nose, and its influence will be most strongly felt in the 
lower and anterior portion of the nose, an area the importance 
ot which has received emphasis from Mosher’s work. 
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The reductions for the angle 8 are as follows: 

Series I (normal septa) 

Mean 78.7 Standard deviation 4.67 
Coefficient of variability 5.93% 

Series I] (deflected septa) 

Mean 82.6 Standard deviation 4.59 
Coefficient of variability 5.55% 

In series | it will be noted that the angle 8 is considerably 
smaller than the angle a and its standard deviation also less. 
The coefficients of variability are practically the same. This 
means that in terms of percentage the variability of the angles 
a and B is about the same. It would seem, therefore, as if 
there were some inverse relation between these two angles— 
in other words, as if there is an attempt on the part of nature 
to “correct” the forward swing of the nose and bring back the 
palate and nasal floor into some fairly constant relation with 
the cerebral base. 

In series II the angle a is 3.1° less than in series I, and the 
angle 8 in series II is 3.9° greater than in series I. This ap 
pears to indicate a pretty determined and well controlled effort 
on nature’s part to correct the swing of the nose in abnormal 
cases. Compensation is also seen in the coefficient of variabil- 
ity of both angles in the two series. The coefficients of varia- 
bility of angle a and of angle @ in series II are less than in 
series I, This again looks like a striking relation between the 
two angles. It is realized, however, that the two angles can- 
not be entirely interdependent, but that other factors have their 
influences on both. 

Upon the assumption that from certain causes, a, b, c, d, etc., 
certain results, w, x, y, z., etc., follow, and considering that we 
are concerned with and have knowledge of only one of these 
causes (namely, that represented by the angle a) and only one 
of these effects (i. e., that represented by the angle £), it is 
obvious that we have not a direct cause and inevitable effect, 
but rather a condition in which the known cause, together with 
other causes unknown, will bring about a given effect among 
others. In other words, we can suppose a “correlation” or a 


certain interdependence between the angles a and B. If a 
given effect invariably followed from a single known cause, 
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could such a situation ever arise in nature, then there would 
be a maximal correlation between the known cause and the 
particular effect, and if the angles a and 8 were both entirely 
under the influence of a common factor, there would again 
be a maximal correlation. If, for example, an increase in the 
angle a were reflected in a corresponding increase in the angle 
8, then the correlation would be perfect. That is, it would be 
maximal and could be expressed by the figure + 1.0. If the 
relation were equally perfect but in the inverse direction, that 
is, the greater the angle a, the less the angle B, then the cor- 
relation would again be maximal and would be represented 
by the figure —1.0. Were the angles a and £8 completely in- 
dependent of each other, then there would be no correlation, 
and this condition would be represented by 0.0. 

Computing mathematically the correlations between the 
angle a and the angle 8 in both series, the following results 
are obtained: 

Series |. Coefficient of correlation — .4547. 

Series I]. Coefficient of correlation — .5876. 

The difference between “cause?” and correlation may not be 
entirely clear. It can, however, be readily explained. John 
Stuart Mill defined as cause everything which precedes or 
accompanies a given phenomenon. Thus it becomes evident 
that the old conception of a single cause and a definite and 
invariable effect fades out before the more modern idea of 
association or correlation. When a correlation is stated in 
mathematical terms the figure gives an evaluation of the fre- 
quency of closeness of association of the two features under 
discussion, but naturally invokes no assumption of the direct 
ing influence of one of these features upon the other. 

Now, therefore, these correlation figures can be interpreted. 
In series I, 4547 is the measure of the amount of associa 
tion between the angles a and 8 when complete dependence is 
represented by + 1.0. and complete independence — by 
0.0. The minus sign means that the influence is of the inverse 
order, or compensatory. Consequently, the less the nose swings 
from beneath the cranium, the more powerful, as it were, is 


the influence represented by the angle a. One is now able to 
conclude with certainty that in the struggle among all factors 
at work in bringing about the final form of the nose, as indi- 
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cated by the angle 8, the swinging forward of the nose from 
beneath the cranium is accompanied by a progressive weaken- 
ing of the influence represented by the angle a. This obser- 
vation might be translated into crude terms by saying that re- 
lief is gained in-the nose by its swing forward. Is this one 
of the reasons for a smaller percentage of deflected septa in 
such races as the Negro, in which the forward swing is more 
marked ? 


For the purpose of allowing one more readily to compre- 
hend the correlation between angles a and 8, both being re 
garded as the result of a common group of causes, it will be 
helpful to examine other correlations in the cranium. From 
the records of the laboratory the following are obtained on 
167 male whites: 


Cranial capacity and length L-.4589 
Capacity and breadth........ .... +.4693 
Capacity and auricular height.... +-.5913 
Capacity and cephalic index —.0667 
Cranial length and breadth... —.0045 
Cranial length and height 2667 
Cranial breadth and height 3012 


Taking, for example, the first correlation—i. e.. between 
capacity and length—the figure +.4589 means that the associa- 
tion of capacity and length is only between four and five tenths 
what it would be if capacity and length were entirely and solely 
dependent the one upon the other. Further, because of the 
plus sign, the longer the head, more probable a greater capaci- 
ty. It appears, then, that the correlation between the angles 
a and £ is quite consistent with the cranial correlations men- 
tioned. Of course, when all correlations are added together, 
they will not amount to 1.0, for that would imply that each 
factor was itself independent, which is plainly not the case. 


Relation of the nasal floor to the cerebral base will now be 
considered. It has been ascertained that there is a harmoniz- 
ing influence of an inverse order at work between the angles 
aand B. The final effect of this harmonizing influence should 
receive attention. If the two angles are added, a figure approx- 


imating two right angles is obtained. This figure naturally 
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varies from individual to individual. When it is near 180 
then the nasal floor is nearly parallel with the cerebral base, 
and when it is considerably less than 180° the nasal floor is 
inclined to the plane of the cerebral base. 


Reductions for the angles a + B in both series are as follows: 


Series | (normal septa) 

Mean 171.6 standard deviation 5.29 
Coefficient of variability 3.08% 

Series I] (deflected septa ) 

Mean 172.4 Standard deviation 4.37 
Coefficient of variability 2.54% 

Now, considering the fundamental difference between the 
two series indicated by the condition of the septum and the 
difference between them, illustrated by the means of angle a, 
it is astonishing to note the small difference between the mean 
angles a-+f of the two series. This unexpected approxima- 
tion to uniformity of the means of angles a + 8 must be taken 
to indicate that whatever the swing of the nose from under the 
cranium, the relation of nasal floor to cerebral base shows 
remarkable compensation. This compensation is further em- 
phasized by the coefficients of variability; indeed it is seen 
that together the angles a + £8 vary less in the abnormal se 
ries Il than in the normal series |. This may also be in- 
ferred from the standard deviations, which indicate, further- 
more, that variability in the sum of these two angles—that is, 
in the relation of nasal floor to cerebral base—is more rigidly 
held in check the less the nose swings out from beneath the 
cranium. That the coefficient of variability for the two angles 
a + £B is much less than for either angle alone bespeaks the 
power of this compensation. One must, then, deduce that 
there is a deep seated and inherent tendency to compel a 
fairly constant relation between the nasal floor and cerebral 
base, whatever the form of the particular nose. 


We may summarize the argument of the foregoing pages in 
the following manner: The assumption that observations made 
on 50 or 100 skulls represent accurately the conditions of an 
entire population is, of course, erroneous. To offset in part 


the defect caused by a relatively small number of observations, 
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two random samples have been taken, having in common a 
single sex, adult age and a single human Stock, but divergent 
in that one sample consists entirely of specimens having 
straight nasal septa and the other is made up of skulls with 
deflected septa. 


For every observation and mathematical reduction there will 
be an error, of which the range is naturally larger if the total 
number of observations be small, which varies also with the 
variation in the sample. The theory of errors gives us some 
criterion of the reliability of our deductions. 


Reference to the tables indicates that the size of the errors 
in the means, standard deviations and coefficients of variability 
for the angles a+ 8 (added together) reduces to relative 
insignificance the difference between the means and _ variabili- 
ties of this combination in the two series, but consideration 
of the errors in each of the angles a and 8 alone shows that 
there is really some difference between the two series in each 
of these angles. The value of the coefficient of correlation 
between the angles a and @ indicates the relationship between 
the two angles. The correlation is too great to be accounted 
for by fictitious accuracy, and it compares favorably with other 
skull correlations, as already shown. The essential fact 
emerges that correlation is greater in the series in which the 
nose has not swung so far forward from beneath the cranium. 


5. EXTERN \L COMPENSATION IN ADJACENT PARTS OF THE 


SKULL. 


Having made some notes upon the compensation in nasal 
angles which tends to steady the relation between nasal floor 
and cerebral base, an endeavor will be made to ascertain the 
relation between nose form and head form. As a criterion, 
the original base line is used, This is divided into two por- 
tions by a line perpendicular to it, from the extreme posterior 
tip of the ala of the vomer. The anterior portion of the line 
measures the internal nasal length, which will be called A, and 
the posterior portion, the posterior internal cranial length, 
termed B. The total internal cranial length obviously would 


be termed A + B. 
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For the internal nasal length the following are found: 


Series I (normal septa ) 
Mean 51.2 mm. Standard deviation 2.71 mm. 
Coefficient of variability 5.30% 
and in the same series for total internal cranial length 
(A+ D2): 
Mean 144.7 mm. Standard deviation 5.48 mm. 
Coefficient of variability 3.79% 


It will be seen that the percentage variability in nasal length 
is greater by far than that of cranial length, just as the varia- 
bility of angle a is greater than that of the combined angles 
a+ 8. Theconclusion which must be faced is that there are 
mutual compensations between component factors or related 
features of a portion of the body; that in order to bring about 
this smaller variability of the cranium as a whole, there must 
be some compensation in the posterior internal cranial length 
in instances in which the nasal length is relatively great. 

Had the variability of cranial length been measured exter- 
nally, this fact would not have been so clearly presented. It 
is apparent that there is considerable variation in form of the 
external nose, and it is equally plain that thickness of the skull 
and such external prominences as superciliary ridges and ex- 
ternal occipital protuberance would have only an obscuring 
influence upon the essential dimensions. As an example, the 
following is taken from the laboratory records: 


External cranial length of 167 male whites 
Mean 181.42 mm. Standard deviation 8.19 mm. 
Coefficient of variability 4.514% 


Comparing the coefficients of variability of total internal 
cranial length and external cranial length—i. e., 3.79 per 
cent with 4.514 per cent, it is clear that the difference must 
be due to the external features previously mentioned. 

It is customary in biometry to make a correlation between 


two related features, such as nasal length and cranial length. 
This must be done if for no other purpose than to show its un- 
reliability in this work. The coefficient of correlation between 
internal nasal length and total internal cranial length with its 
error is + .264 + .089. From this one would infer that 
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the longer the head, the longer the nose. This is really 
so, but the result gives no conception of a possible compensa- 
tion between the distances A and B. The correlation is not 
large enough in proportion to its error to inspire confidence. 

Considering now the posterior internal cranial length—i. e., 
measurement B—the following are found: 


Series I (normal septa ) 
Mean 93.6 mm. Standard deviation 5.43 mm. 
Coefficient of variability 5.80% 


It will be seen that the coefficients of variability of A and 
3 are nearly the same. But since the coefficient of variability 
for A + B is less than that of either A or B alone, it is appar- 
ent that there must be a correlation between A and B. This is 
found to be —. 232 + .090. This is a small correlation, with 
a relatively large error, and is not large enough to count upon, 
but it clearly signifies by the minus sign that it is of the inverse 
order and compensatory. Interpreted along with the positive 
correlation between internal nasal length (A) and total in- 
ternal cranial length (A + B) the results are equivocal. 

Comparing this compensation in nasal length with that of 
the angles a and £ it will be seen that the former is considera- 
bly the less perfect. This, of course, crudely expressed, means 
that there is likely to be found a greater variability in the area 
of junction of A and B—that is to say, in the region of the 
nasopharynx, which in its spaciousness or cramped condition 
must bear the brunt of the irregularities in compensation. 


It will be seen that the correlation figure of + .264 for A 
and A+ B gives an impression entirely different from that 
indicated by the correlation figure — .232 for A and B. The 


figure + .264 indicates only the direct correlation of nasal and 
cranial lengths. Further examination of the problem shows 
that these two features A and B vary largely, independently 
the one of the other, but that to a certain small degree there 
is within the variability of the cranial length A + B a possible 
compensatory balance between the variabilities of its compo- 


nent parts .\ and b.- 


Considering now the nasal and cranial lengths in series II 
with deflected septa, the following are found: 
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Series II (deflected septa) 
Internal nasal length A 
Mean 53.3 mm. Standard deviation 3.45 mm. 
Coefficient of variability 6.48% 
Total internal cranial length A + B 
Mean 145.2 mm. Standard deviation 6.52 mm. 
Coefficient of variability 4.49% 
Posterior internal cranial length B 


Mean 92.9 mm. Standard deviation 5.28 mm 
Coefficient of variability 5.68% 
Correlation between A and B, + .150, + .093. 
Correlation between A and (A + 3), + .568, + .065. 


First comparing the figures for total internal cranial length 
with those obtained in series I, it will be seen that whereas 
there is no real difference in the means (the errors being, as 
always, taken into account), there is somewhat greater varia 
bility in series II]. From the fact that the correlation value in 
this series between internal nasal length (A) and total inter- 
nal cranial length (A + 2) is + ..568, almost twice that of 
series I, one naturally suspects that the greater amount of 
variability is in the nasal component A, and that the corre- 
lation reflects this greater variability. 


Turning now to consider the component parts of the total 
internal cranial lengths, it is obvious that there is no practical 
difference between series I and I] 1n the variability of the pos 
terior internal cranial length. And the difference between the 
means is annulled by the probable error. On the other hand, 
the mean and variability of the internal nasal length in the 
series with deflected septa are both greater than in the series 
with normal septa. Considering the size of the probable errors, 
there is practically no correlation between A and B in series 
Il. whereas, in series I there is a small correlation of the in- 
verse order. One is, therefore, confirmed in the suspicion, 
first, that the correlation of internal nasal length with posterior 
internal cranial length alone gives a measure of the compen- 
sation, and secondly, that the greater cranial variation in cases 
of deflected septum occurs in the nasal component. This is 


an important deduction, for it will be seen that in general a 
skull with deflected septum has not only a tendency to a longer 








Po Ce ee BEET Ve re 


Petey: 


ene 


whe wets On pity tren 


rset 


Sots: 


Be. BRM wey 








816 CARLOS E. PITKIN, 


internal nose, but, far more significant, an upset in the normal 
compensatory development of the constituent parts of the skull. 
From this one must infer that deflected septum in general is 
but one indication of deeper seated disharmony in the skull, 
involving the nasal part primarily, but spreading confusion 
beyond the limits of this part in the mechanism of skull 
formation. 


6. CHARACTER OF THE NOSE AS INDICATED BY THE SEPTAL 
AREA AND DIMENSIONS. 


\s a last theme in this survey, the areas of external and 
internal nose will be considered. The area termed internal 
nose is that which lies behind a line drawn from the anterior 
end of the cribriform plate to the center of the upper opening 
of the incisive foramen, The area anterior to this line is termed 
the external nose, 

These areas were determined with the Coradi planimeter. an 
instrument used by engineers for automatically measuring 
maps and plans. This instrument consists of two hinged arms 
with a pointed support at one extremity and a tracing pencil 
at the other. A graduated cylinder rolling on the paper re- 
cords the area as the tracing point traverses the perimeter of 
the area being measured. The error of the instrument used 
in this work was found to be less than .005. 

Series | (normal septa ) 

External nose P 
Mean 841 sq. mm. Standard deviation 91.74 sq. mm. 
Coefficient of variability 10.91% 
Internal nose © 
Mean 1822 sq. mm. Standard deviation 102.64 sq. mm. 
Coefficient of variability 5.63% 
Correlation between P and Q, + .2962 + .0870. 
Series II (deflected septa) 
I-xternal nose P 
Mean 832 sq. mm. Standard deviation 110.88 sq. mm. 
Coefficient of variability 13.33% 


Internal nose Q 
Mean 1820 sq. mm. Standard deviation 137.41 sq. mm. 
Coefficient of variability 7.55% 
Correlation between P and Q + 4681 + .0745. 
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The area of the external nose in both series is rather less 
than half that of the internal nose. So far as actual area is 
concerned in each series, there is no significant difference, 
but the variabilities are distinctly greater in series I]. Any 
tendency to regard the greater variability of the external nose 
as merely a consequence of random sampling is offset by the 
fact that in the series with deflected septa the correlation be- 
tween P and Q is distinctly greater than in the series with 
normal septa. 

In connection with measurements of the internal nasal area 
a dimension which will give an indication of the free or 
cramped condition of the septum must be considered. The 
dimension arbitrarily chosen as a preliminary indicator is 
found by extending a perpendicular from the center of the 
upper opening of the incisive foramen to the line passing 
through the anterior end of the cribriform plate of the eth- 
moid and the vomer ala. This dimension will be termed @. 

Reductions for the dimension in the two series are: 


Series I (normal septa) 
Mean 45.9 mm. Standafd deviation 2.28 mm. 
Coefficient of variability 4.97%- 
Series II (deflected septa) 
Mean 44.8 mm. Standard deviation 2.79 mm. 
Coefficient of variability 6.23% 





These figures imply that there is on an average less room in 
the nose with deflected septum; and from the greater varia- 
bility, that some will be much more cramped than others, a 
significant fact in relation to deflection. 

With present knowledge, one cannot go further in this sub- 
ject, but more information and a more precise localization of 
the defect with its spreading influence may be expected from 
a continuation of this study. 

We may draw together the several arguments of the present 
paper in the following manner: Having divided an arbitrary 
group of 100 male white skulls into two series, the one com- 
prising only noses with straight septa (1), the other including 
only noses with deflected septa (II), we are able to compare 
and contrast the normal nose with the nose in which there is 
clearly an abnormality of a serious type. [rom this compari- 
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son we may observe that the abnormal nose is initially some- 
what longer than the normal nose (A), but that, as this in- 
creased length is not reflected in an increased total cranial 
length (A + B), the nasopharynx must bear the brunt of the 
disharmonic condition. The abnormal nose does not swing out 
so far from beneath the cranium (angle a), and its vertical is 
less (@) than in the normal nose. Notwithstanding these dif- 
ferences, the total nasal area, particularly that of the internal 
nose, remains the same in normal and abnormal types alike. 

The situation can be expressed in a very crude manner by 
suggesting that to correct the initial mistake (A), Nature keeps 
a firmer grip than usual upon the compensatory features 
(dimension ¢, correlation between angles a and 8). The re- 
sult is a strain or disharmony in development, part of the evi- 
dence of which is deflection of the septum or spur formation. 
Further, it seems evident that the disharmony will show itself 
especially in the region of the septum located about the lower 
anterior angle near the incisive foramen. 

When we look at the variabilities we see that all areas and 
linear dimensions of the nose are more variable in the abnormal 
series. This is precisely what one would expect. It is not so 
clear at first sight why the angles should be less variable in 
the series with deflected septa. The explanation of this latter 
condition is to be found in angle a, for upon the variability of 
this angle the other angular variabilities depend. We have ob- 
served that skulls with deflected septum are characterized by 
a smaller swing outwards of the nose from beneath the cra- 
nium. The smaller angular variability is undoubtedly con- 
nected with this fact. In a later communication I propose to 
analyze the abnormal series still further and follow up the 
working hypotheses outlined in the present paper. This analy- 
sis, which depends for its authoritativeness upon the number 
examined, is now more easily carried out than it could be two 
years ago, when the investigation was commenced, since the 
total number of skulls available for research has greatly in- 
creased during the intervening time. 

It is perfectly possible to argue that much of this informa- 
tion was at hand before this research was undertaken. That 
is true. Many have given expression to views more or less 
coinciding with these. The difference lies in the method of 














AN ANALYTIC STUDY OF NASAL FORM. 819 


treatment. Former investigations have been made by the fol- 
lowing up of clues derived from observation of individual 
specimens. I have endeavored to show, by attacking the prob- 
lem, not from the standpoint of the individual, but from that 
of a sample of the population, that these views are not merely 
impressions but are logically correct and cannot be avoided, 
since the very structure of the skull itself shows these conclu- 
sions to be the only possible ones. By mathematical reduction 
and presentation, controlled by a proper understanding of the 
limits as well as the advantages of the method, oné is able to 
avoid mental confusion in the mass of details and the great 
complexity of individual variations which are characteristic of 
any series of cases. 
APPENDIX ON PROBABILITIES, 


A reader unaccustomed to mathematical treatment of figures 
might well be pardoned for doubting whether the differences 
which I have described are really great enough to justify the 
conclusions which have been so confidently advanced. It is, 
therefore, worth while to discuss briefly how far mathematical 
analysis supports the theories put forward. . 

Everyone realizes that no sample, however great, within 
practical limits, can represent absolutely accurately conditions 
characteristic of the entire population. The mathematicians, 
however, have given us a method by which we may estimate 
the error due to the natural inadequacy of the sample. This 
is the calculation of odds. By a simple and standardized com- 
putation we may ascertain the chances that such and such a 
difference between two samples is or is not merely the result 
of random sampling. It is not necessary to go into the theory, 
but one should present the results given by analysis of the 
material used in this study. 

We have two samples of skulls, one series with normal noses 
and the other with abnormal noses. The first comparison 
which must be made concerns the skulls themselves, for if 
there is a real difference between the skull series, then further 
study of the series, from the point of view of noses, would be 
profitless. We have obtained the mean total internal cranial 
length (A+ B), with its probable error in each series. Sub- 
mitting this to mathematical analysis, we find that the odds 
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against there being a real difference between the two series in 
this measurement are 2 to 1. By the terms of the treatment 
we cannot be sure that there is a real difference unless the odds 
in favor of a difference are 199 to 1. Hence we are justified 
in regarding the two skull samples as being identical in this 
measurement, which has been already shown to be fundamental 
in a study of the nose. Submitting the posterior cranial length 
(B) to the same analysis, we find that the chances against there 
being any real difference between the samples are 10 to 9. 
In this measurement also, therefore, we must regard the sam- 
ples as practically identical. We now compare the internal 
nasal lengths (A), and find that the chances in favor of a real 
difference between the samples are 1,430 to 1. There is then 
no doubt that, although the skull samples are identical so far 
as cranial length is concerned, there is a very real difference 
as expressed by internal nasal length. The fact at which we 
may well wonder is that, granted this undoubted difference 
in the anterior component of cranial length (A), compensation 
in the posterior component (13) has progressed so far that it 
has brought back the odds against a difference in the mean 
posterior length (B) so nearly to the odds against a difference 
in total internal cranial length, 

Having ascertained, then, that there is a very real difference 
in nasal length between the two samples, we may discuss the 
angles. We find that the chances in favor of a real difference 
between the means of the angle a in the two series are 346 to 
1. The probability of a difference here is not so overwhelming 
as in nasal length, but it is well above the figure necessary 
(199 to 1) to justify the claim. We may then investigate the 
combined angles a + £8; the amount by which probability of a 
difference is reduced will be a measure of the compensation 
in the angle 8. Examining the difference between the means 
of angles a+ B together, we find that the chances in favor 
of a real difference between the samples are only 14 to 10. The 
compensation in the angle 8 therefore has reduced the proba- 
bility of a difference between series I and series II from 346 
to 1 down to 14 to 10. 

Summarizing the contents of this chapter, we may justifiably 
conclude that whereas there is no ascertainable difference in 
the total internal cranial length or in the posterior cranial 
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length of the two samples, there is undoubted distinction in 
nasal length and a smaller but still definite difference in the 
swing outward of the nose from beneath the cranium. We also 
find that compensation is so strong in the relation of nasal floor 
to cranial base line that the difference between the samples in 
this respect is negligible. 

The author acknowledges his indebtedness to Dr. Wingate 
Todd for the use of material and data from the department 
of anatomy and for suggestions and criticisms in this work. 
He also desires to express his appreciation of the assistance 
in mathematical computations so readily accorded by Miss 
Anna Lindala. 


SUMMARY. 


1. Previous investigations upon nasal form have embodied 
mainly the following up of clues derived from observation of 
individual specimens. 

The time is ripe for an investigation based rather upon 
samples of population. By this method individual differences 
find their appropriate place and do not preoccupy the mind. 
Statistical theory is involved in such a mode df attack. 

2. Upon the average, a nose which lies more under the 
cranium than in front of it shows a greater tendency to dis- 
harmony of nasal form, one of the indications of which is a 
defiected septum. 

3. Individual variation in nasal form is somewhat greater 
than cranial variation and much greater than bodily variation 
as a whole. We gather that mutual compensations occur in 
the form of constituent parts of any portion of the body, and 
for the nose these compensations must be sought either within 
the nose itself or in neighboring parts of the skull. 

4. From a study of the general relations of the nose, it 
appears that an internal nasal compensation can be discerned 
in the relation of nasal floor to cerebral base line. It seems, 
further, that in a series of noses shown to be abnormal by the 
presence of septal deflection, this compensation is rather ex- 
aggerated, and the exaggeration may itself in part be the cause 
of the abnormal condition. 

5. External compensation is also found in the relations of 
nasal and posterior components of cranial length. The effect 
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of failure in this external compensation would appear to influ- 
ence largely the size of the nasopharynx. 

6. The external nose—that is, the part projecting upon the 
face—has a variability largely independent of cranial factors. 
The internal nose, that buried within the face, on the contrary, 
is greatly influenced by cranial form. There is some evidence 
that unnatural cramping occurs in certain noses in which de- 
flected septum is a feature. And it is plain that the focus of 
disharmony is to be found in the area near the incisive 
foramen. 

7. Even the preliminary results already obtained give rea- 
sonable expectation that this method of study will eventually 
greatly enlarge our proper understanding of the factors which 
influence nasal form and bring about the successive character- 
istics of nasal growth. 


NASAL MEASUREMENTS—MALE, WHITE. 


FIFTY NORMAL SEPTA. 


Angle a Angle B 

i 929° +.516 Mean .... .... 78.7 + .445 
| eee 5.41° +.365 a - 467° +.315 
C. of V......... 5.82% 2.392 C. of V........ 5.93% +.400 
Correlation between angles a and £.................. —.4547 +.0756 
Angles a+ B Dimension @ 

Mean ........ 171.6° +.505 Mean ...... 459mm. +.22 
eee 5.29° +.35/ S. D.......... 228mm. +.15 
2. aan 3.08% +.208 C. of V..... 4.97% + .34 

FIFTY DEFLECTED SEPTA. 

Angle a Angle B 

Mean ..... .... 89.8° +.478 Mean .... .... 82.6 + 438 
BL AU asapeviets 5.01° +.338 > oo . 459° +.309 
fa 5.58% +.376 C. of V....... 5.55% +.374 
Correlation between angles a and B................ —.5876 +.0624 
Angles a+ 8 Dimension @ 

Mean .... ....172.4° + .417 Mean........ 448mm. +.27 
Oe ahiinbideie 4.37° +.295 S. D.........2.79mm. +.19 
a W dinnne 2.54% +.171 C. of V... 6.23% +.42 
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FIFTY NORMAL SEPTA. 


Internal nose length A 


Post internal cranial length B 


Mean........ 51.2mm. =+.26 Mean 93.6mm. +.52 
a. 2.71 mm. +.18 a 5.43 mm. +.37 
t. oF V..... 5.30% + .36 COB W siccs 5.80% + .39 
Correlation between A and B................ —.232 + .090 
Internal cranial length (A + B) 

Mean 144.7mm. +.52 

S. D. 5.48 mm. +.37 

C.. 0 V.... 2205 +.25 

Correlation between A and (A+ B) + .264 +.089 

FIFTY DEFLECTED SEPTA. 


Internal nasal length A 


Post. internal cranial length B 


Mean 53.3mm. +.33 Mean ........ 92.9mm. +.50 

Ss. BD. 3.45 mm. +.23 =. 2 5.28 mm. +.36 

C. of V. 648% +.44 C. of V. 5.68% + 38 

Correlation between A and B +.150 +.093 

Internal cranial length A + B) 

Mean .145.2mm. +.62 ; 

s.. BD.. 6.52 mm. +.44 

C. of V. 4.499% + .30 

Correlation between A and (A + B) +.568 +.065 
FIFTY NORMAL, SEPTA. 


Area of external nose (P) 
Mean 841 sq.mm. +8.75 
S. D... 91.74 sq.mm. +6.19 
C. of V... 10.91% + 74 

Correlation between P and Q 


FIFTY 


Area of external nose (P) 
Mean 832.0sq.mm. +10.58 
S. D..110.88 sq.mm. + 7.48 
C. of V. 915 
Correlation between P and Q 


13.38% + 


Area of internal nose (Q) 


Mean..1822sq.mm +9.79 

S. D...102.64sq.mm +6.92 

C.of V. 5.63% + .380 
+. 2962 + .0870 


DEFLECTED SEPTA. 


Area of internal nose (Q) 
Mean.. 1820 sq.mm. +13.12 
S, D... 137.41 sq.m. + 9.27 
C..0f WV. 7.55% + .509 

4.4681 +.0745 
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A STUDY OF THE MECHANISM AND TREATMENT 
OF RHINORRHEA AND SNEEZING—A LOCAL 
MANIFESTATION OF SOME METABOLIC 
DISORDER, WITH AN ANALYSIS OF 
THIRTY-FOUR CASES.* 

By Louts Husert, M. D., 


ASSISTANT SURGEON, MANHATTAN EYE, EAR AND THROAT 
HOSPITAL; ATTENDING SURGEON, LENOX HILL EAR, 
NOSE AND THROAT CLINIC, 


New York. 


Rhinorrhea and sneezing are symptoms that may be 
elicited by many causes and are not signs of a disease sui 
gencris. The site of the nervous discharge that is respon- 
sible for these disturbances has been more or less definitely 
established. It is, therefore, well to consider somewhat in 
detail the nervous mechanism of these symptoms, in order 
to better understand their causation and perhaps to insti- 
tute a rational therapy. 


THE NERVOUS MECHANISM OF RHINORRHE.\ 


Rhinorrhea is an involuntary reflex act, which results in 
an outpouring of a thin, watery, more or less clear secretion 
from the mucous glands of the nose. Each reflex act in- 
volves afferent neurons, central cells and efferent neurons. 
The afferent neurons carry an impulse to the central cells, 
which, being stimulated, generate an impulse that is con- 
veyed by the efferent neurons to the responsive organs 
(glands and blood vessels). 

The afferent neurons in rhinorrhea are the filaments of 
the fifth cranial nerve supplying the nasal mucous mem- 
brane. As a matter of fact, these neurons are more widely 
distributed and include practically all sensory nerves of the 





*Candidate’s thesis accepted. by the American Laryngological, 
Rhinological and Otological Society. 
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body. It is known that stimulation of certain cutaneous 
nerves—e, g., when they are exposed to cold, will cause a 
dilatation of the nasal blood vessels and a discharge of wa- 
tery secretion from the nose. Stimulation of even autono- 
mic afferent nerves may produce similar results. 

The impulses pass along the irritated afferent nerves to 
the medulla oblongata, where they are transferred to the 
vasodilator and secretory motor centers (central cells), sit- 
uated near the nucleus of the nerve of Wrisberg. (See dia- 
gram.) From here they travel to the glandular epithelium 
and the blood vessels of the nasal cavity by way of efferent 
neurous. 

The efferent neurons belong to the autonomic nervous 
system and therefore consist of two divisions, a pregangli- 
onic and a postganglionic. The preganglionic fibers have 
their origin in the medulla near the nucleus of the nerves 
of Wrisberg. They enter the facial nerve, and after leav- 
ing its knee they become the large superficial petrosal nerve. 
The terminations of the latter nerve aborize around the cells 
of the sphenopalatin ganglion. The postganglionic fibers 
are given off by the cells of this ganglion and pass to the 
glands and blood vessels of the nasal cavity. 

An irritation of any of the afferent nerves, which is of 
such a character that it will transmit impulses to the nasal 
vasodilator and secretory motor centers in the medulla, will 
result in vascular engorgement and watery mucous dis- 
charge from the nose. 


THE NERVOUS MECHANISM OF SNEEZING. 


Sneezing is a very complex act, consisting of a deep and 
spasmodic expiration, preceded by a deep and spasmodic 
inspiration. In the performance of this reflex, as in rhinor- 
rhea, afferent nerves, central cells and efferent nerves are 
utilized. 

The afferent nerves have three different central connec- 
tions: First, afferent nasal fibers of the fifth cranial nerve, 
as well as other afferent fibers from various parts of the 
body, to the vasodilator and secretory motor centers in the 
medulla (same as in rhinorrhea); second, afferent nasal 
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fibers of the fifth cranial nerve, which come into relation 
with the inspiratory center in the medulla, situated near the 
vagus nerve nucleus ;* third, afferent fibers of unknown na- 
ture to the expiratory center. 

The central cells are those of the inspiratory, the expira- 
tory, the vasodilator and the secretory motor nuclei in the 
medulla. 


The efferent nerves belong partly to the voluntary and 
partly to the autonomic nervous system. The voluntary 
efferent nerves are: 1. Fibers of the inferior laryngeal 
nerves, supplying the posterior cricoarytenoid muscles, 
which open the glottis during inspiration. 2. The phrenic 
nerves, supplying the diaphragm, and (3) the intercostal 
nerves, supplying the external intercostal muscles, which 
act during inspiration. 4. The intercostal nerves to the in- 
ternal intercostal muscles, and (5) the _ iliohypogastric 
nerves to the abdominal muscles, which act during ex- 
piration. 

The autonomic efferent nerves consist of pre- and post- 
ganglionic fibers and are practically the same as in rhinor- 
rhea—i. e., they have their cell bodies in the sphenopalatin 
ganglion. (See diagram.) 


Let us now consider the sequence in the act of sneezing. 
The impulses travel along the irritated afferent neurons of 
the nose, or afferent neurons from other parts of the body, 
to the vasodilator and secretory motor nuclei in the me- 
dulla. The impulses are then referred back to the nose 
along the above mentioned preganglionic fibers to the 
phenopalatine ganglion. From the latter, as indicated 
above, postganglionic fibers are given off, which are dis- 
tributed to the walls of the blood vessels and the epithe- 
lium of the nasal glands. Stimulation of these postgang- 
lionic fibers produces a dilatation of the nasal blood vessels 
and a discharge of mucus in certain regions of the nasal 
mucous membrane. This mucous secretion is probably spe- 


*Normally the inspiratory center is regulated by nerve impulses 
ascending the vagus nerves from the lungs. Abnormally, however, 
this center can be stimulated by nerve impulses along almost any 
afferent nerve (somatic or autonomic). 
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cific in character and excites some of the terminal filaments 
of the fifth cranial nerve. Whereas any irritant within the 
nose will cause impulses to travel along the fifth cranial 
nerve to the vasodilator and secretory motor centers in the 
medulla, the impulses which are initiated by the above 
mentioned mucous secretion follow a different reflex arc. 
They pass along the fifth nerve to the medulla, where they 
are transmitted to the inspiratory center near the vagus 
nerve nucleus. Stimulation of the inspiratory center causes 
a deep and spasmodic inspiration. The latter is accom- 
plished by the coordinate contraction of the posterior crico- 
arytenoids, the diaphragm and the external intercostal mus- 
cles. This is then followed by a forced and spasmodic ex- 
piration, which is accomplished by the coordinate contrac- 
tion of the internal intercostal and abdominal muscles. 
There is no definite knowledge available how the expiratory 
center in the medulla is forcibly stimulated. The effect of 
the forced expiration, however, is the dislodgment of the 
mucus from the surface of the nasal mucous membrane, 
which is the object of sneezing. 


RHINORRHEA AND SNEEZING: 


A knowledge of the nervous mechanism of these symp- 
toms helps us to understand why they are so frequently 
associated. We have seen that the cell bodies involved in 
rhinorrhea and sneezing are located within the spheno- 
palatine ganglion, that the pre- and post-ganglionic fibers 
and some of the afferent fibers are practically the same in 
both. In the act of sneezing more neurons are involved, 
and the inspiratory center must be forcibly stimulated. It 
is, therefore, easily conceived that it is possible to have 
rhinorrhea without sneezing, but that whenever sneezing 
occurs it is always associated with some rhinorrhea. 


PHYSIOLOGY. 


An irritation of any part of the reflex arcs involved in 
rhinorrhea and sneezing might be the cause of the symp- 
toms. According to physiologists,’ however, the autonomic 
nervous system, which constitutes the efferent portion of 
the reflex arcs, is not in itself capable of reflex reactions. 
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Although it is possible artificially to stimulate—e. g., by 
electric currents, the pre- and post-ganglionic fibers as well 
as the ganglionic cells, it is nevertheless generally accepted 
that actual impulses must first arrive from afferent neurons 
of the cerebrospinal nervous system. If this physiologic 
principle is true, then the cells of the sphenopalatine gang- 
lion cannot act spontaneously, but require for their excita- 
tion impulses that are transmitted to them through afferent 
somatic and possibly also through afferent autonomic neurons. 


ETIOLOGY. 


The etiologic factors that may act as irritants to the 
nervous system, involved in rhinorrhea and sneezing, can 
be grouped under the following headings: 


I. Nasal Disorders. 





(a) Anatomic abnormalities within 
the nose; (b) nasal disease—e. g., nasal sinusitis, etc. 

Il. Anaphylaxis or Sensitization—(a) Pollen (hay fe- 
ver); (b) protein: (1) food, (2) animal emanations, (3) 
bacteria. 

III. Intestinal Disorders.—(a) Intestinal putrefaction; 
(b) intestinal toxemia. 

IV. Endocrin (Metabolic) Disorders —(a) Hypothy- 
roidism ; (b) hyperthyroidism. 

V. Emotional disorders. 





It can be very well conceived that any of the above dis- 
orders may so increase the irritability of the nervous sys- 
tem that a slight additional stimulation may develop im- 
pulses that overflow their customary channels and stimu- 
late the vasodilator, the secretory, motor, the inspiratory 
and possibly other centers in the central nervous system. 

In the majority of the cases it is quite difficult to point 
out the exact etiologic factor responsible for the symptoms. 
More often several of the above causes are operative in the 
same case. For example, intestinal disorders and foci of 
infection in general may be the cause of the endocrin dis- 
turbance, and the latter may be the underlying condition 
in anaphylaxis. We must also keep in mind that some of 
the nasal disorders are secondary to intestinal and possibly 
also to endocrin derangements. 
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ETIOLOGIC FACTOR CONSIDERED IN THIS THESIS. 


Only those patients that presented no apparent nasal dis- 
orders and had no true hay fever were selected for study 
The symptoms of rhinorrhea and sneezing in these selected 
cases were considered a local manifestation of some sys- 
temic or metabolic disorder. 


THE REGULATION OF METABOLISM. 


It is known that the metabolism is chiefly regulated by 
the thyroid gland. In hypothyroidism, where the meta- 
bolism is lowered, there is an accumulation of waste prod- 
ucts in the various tissues of the body, including the nasal 
cavity. We can easily conceive that these waste products 
may irritate the terminal filaments of the fifth cranial nerve 
supplying the nasal mucous membrane and initiate the re- 
flex acts of rhinorrhea and sneezing. 


Hyperthyroidism, which is characterized by increased 
metabolism, is usually associated with a toxemia. It is 
possible that the latter has a similar irritating effect on the 
nerves involved in rhinorrhea and sneezing. Thus we can 
explain theoretically why it is possible to have the same 
symptoms in two diametrically opposed conditions. In 
practice we do meet such cases. 


Recently it has been experimentally shown’ that the 
suprarenal glands, probably by means of epinephrin, may 
also increase metabolism. Inasmuch as it takes six weeks 
for thyroxin, the active principle of the thyroid gland, to 
be fully absorbed, it is thought that the adrenals help in the 
acute chemical regulation of metabolism. The slower act 
ing regulation of metabolism is thought to be accomplished 
by the secretion of the thyroid gland. 


EMOTIONAL DISORDERS. 


+ 


While thinking of the above mentioned etiologic factors 
in the production of rhinorrhea and sneezing, we must not 
forget that the secretory and vasodilator centers in the me- 
dulla may be stimulated by nerve impulses descending from 
the cerebrum in consequence of psychic states of an emo- 
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tional character. These are well known facts regarding the 
secretion of saliva and gastric juice. Similar to these are 
the effects of psychic states on the vasomotor and secretory 
motor centers in the medulla governing the vasodilator and 
secretory phenomena of the nose. Therefore, rhinorrhea 
and sneezing may be due to emotional factors, which are 
at times difficult to control. This must be kept in mind in 
order to evaluate the symptoms properly and to treat the 
patients intelligently. 


Cannon of Harvard University has shown that during 
excitement there is an increased epinephrin output in the 
blood. This may be the basis of the increased metabolic 
rate during excitement. Emotional factors, therefore, may 
not only influence the vasodilator and secretory motor cen- 
ters in the medulla, but may also affect the adrenals and 
through them the metabolic processes of the body. 


SYMPTOMATOLOGY. 


In contradistinction to hay fever, which is seasonal, the 
symptoms of rhinorrhea and sneezing under consideration 
may appear at any time of the year. The attacks usually 
begin with a sensation of itching or pricking within the 
nose or with a sensation of some sudden cold. A paroxysm 
of sneezing, from about five to even fifty times, then occurs, 
which is usually followed by a more or less abundant flow 
of watery solution from the nose. Lacrimation may also 
be an accompanying symptom. The attacks may appear 
first only at relatively long intervals, but slowly and pro- 
gressively become more frequent. They may become so 
numerous as to almost completely exhaust the suffering 
patient. Although the symptoms may come on at any time 
of the day or night, there is usually a predilection for the 
attacks to occur on arising in the morning and on retiring 
at night. This is probably due to the sudden change of 
temperature of the skin; as in getting out of bed or in un- 
dressing, the warm skin is suddenly exposed to the cool air 
and a reflex is initiated through the afferent fibers of the 
skin to the vasodilator and secretory motor centers in the 
medulla. 
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DIAGNOSIS. 


All cases should have a thorough examination of the nose 
and throat, in order to exclude in these areas pathologic 
conditions that might be the cause of the symptoms. Dur- 
ing a paroxysm the diagnosis is difficult, as the nasal mu- 
cous membrane is so edematous that no landmarks are vis- 
ible. Even the application of cocain and adrenalin will not 
always reduce the swelling of the nasal mucous membrane. 
As a matter of fact, in some cases adrenalin, and sometimes 
even cocain, may aggravate the condition. In the interval 
between the periodic attacks, however, the nasal mucous 
membrane usually resumes its normal aspect. A nasal ex- 
amination at this time is practically negative. 


Eaving by exclusion determined that we are dealing with 
a case of nasal rhinorrhea and sneezing, depending upon some 
systemic disorder, the question now arises: “What etiologic 
factor is operative in this particular case?” A method that | 
have pursued in studying these cases has been very helpful 
to me and of great benefit to thé patients. Each patient was 
examined with a view to find out whether or not he or -she 
presented any manifestations of thyroid disturbance—i. e., 
whether hyper- or hypothyroidism was present. In a few cases 
this was comparatively easy, but in the majority of them it 
was difficult to say whether we were dealing with an incipient 
hyper- or hypethyroidism, or with no endocrin disorder at all. 


During the last few vears the basal metabolism test has 
been extolled as a definite proof of hyper- or hypothyroidism. 
It is amazing, however, to note the differences of opinion of 
the authorities of two great thyroid clinics. While in the Mayo 
clinic the basal metabolic rate is much relied upon as an aid 
in diagnosis, it is practically disregarded in the Crile clinic. 
If experts do not agree, it is better not to lay too much em- 
phasis on the importance of this test. Moreover, in the in- 
determinate cases, in which we are particularly interested and 
where the signs and symptoms are not clear cut, the basal 
metabolism may not be markedly increased or diminished. 
Such determinations, though valuable from scientific and sta- 
tistical standpoints, would be of little significance to us. 
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My method of proceeding was as follows: Cases with a 
moist, flushed skin, more or less rapid pulse, palpitation of the 
heart, and nervousness were tentatively classed under the 
hyperthyroid group. Cases with a dry, pasty skin, more or 
less slow pulse, mental dullness, were tentatively classed under 
4 the hypothyroid group. A certain number of cases could not 
be classified. Those that improved markedly on thyroid ex- 
tract were then considered hypothyroid cases, and those that 
improved on quinin hydrobromat, hyperthyroid cases. A num- 
ber of the unclassifiable cases responded to either thyroid 
extract or to quinin hydrobromat, or to neither. An analysis 
of the number of cases studied will be taken up under the head- 
ing of case reports. 





Nasal rhinorrhea must also be differentiated from the escape 
of cerebrospinal fluid from the nose (cerebrospinal rhinor- 
rhea). In the latter condition, which is very rare, sneezing 
is conspicuous by its absence, but headache of a severe type is 
usually present. The headache has a tendency to disappear 
as soon as the cerebrospinal nasal fluid makes its appearance. 
This fluid, in contradistinction to nasal rhinorrhea, contains 
no mucin, but does contain sugar. It is necessary to test for 
the sugar within one hour after the fluid has been collected, 
as it decomposes easily and none might be found on later ex- 
amination. A very simple test is to find out whether the pa- 
tient’s handkerchief, when soaked with the nasal secretions, 
remains soft or stiff. If it becomes stiff, it is due to the mucin 
in nasal rhinorrhea, and if it remains soft, it is most prohably 
due to cerebrospinal rhinorrhea. 


TREATMENT. 


The local and operative nasal treatment usually employed 
by rhinologists is of little or no benefit to the patients under 
consideration. The alcoholic injection of the sphenopalatine 
ganglion, as practiced by Sluder,* if properly performed, ought 
to be effective, as by this procedure the postganglionic fibers 
given off by the sphenopalatine ganglion are prevented from 
sending impulses to the glands and blood vessels of the nose. 
There is thus established a break in the reflex arcs of rhinor- 


rhea and sneezing. These symptoms, however, are only one 
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manifestation of some systemic or metabolic disorder. There- 
fore, by this method of treatment we do not go to the bottom 
of the trouble. Besides, this procedure, even in the hands of 
experts, is not without danger. 

Our endeavor should be to remove the cause, if possible, and 
no longer rely on local measures. Complaints, so far as we 
know, arise from faulty metabolism and should be treated with 
such remedies as will restore the metabolic processes to their 
normal activities. If we could find the cause of the disturbed 
metabolism, the treatment would be comparatively easy. In 
the present state of our knowledge, however, it seems almost 
impossible to determine the underlying condition in the ma- 
jority of cases. Nevertheless, a study of each case from the 
endocrin aspect may help us greatly in the treatment. 





As stated above, the patients were roughly divided into three 
groups. If they belonged to the hypothyroid group, thyroid 
extract, gr. 1/10, t. i. d., was given. It is very important to 
give only small doses of the thyroid extract. Some of these 
patients were not only relieved of their rhinorrhea and sneez- 
ing, but also of other symptoms of hypothyroidism—e. g., con- 
stipation, mental dullness, etc. If they belonged to the hyper- 
thyroid group, quinin hydrobromat, gr. III-V, in capsules, b. 
i. d. or t. i. d., was prescribed. These patients, too, showed 
improvement not only in the rhinorrhea and sneezing, but also 
in other symptoms of hyperthyroidism, as nervousness, tachy- 
cardia, etc. In the third group, the socalled border line cases, 
where it was impossible to say whether we were dealing with 
a mild hyper- or hypothyroidism, thyroid extract, gr. 1/10, 
t. i. d., was tried for five or six days. If there was improve- 
ment the drug was continued ; if no improvement was evident, 
quinin hydrobromat was given. A few cases, however, could 

, not stand the latter drug, as it may cause dizziness, weakness 
and ringing in the ears. 

The experiments of Clerc and Pezzi,* that quinin acts an- 
tagonistically to the adrenals, has given a new scientific dignity 
to a drug long used in an empiric way in hyperthyroidism. 
This interesting finding will probably lead to more intensive 
investigations, f. i. as to the exact effect of quinin on the basal 
metabolism. 
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Quinin hydrobromat is also of value in those cases in whom 
the emotions play a prominent part in the causation of the 
symptoms of rhinorrhea and sneezing. The quinin opposes 
the overaction of the adrenals, which, as Cannon has shown, 
are stimulated during excitement. The bromid has a seda- 
tive influence on the cerebrum and so inhibits some of the 
impulses from passing down to the vasodilator and secretory 
motor centers in the medulla. The most important treatment 
in these cases, however, is mental, as the quinin hydrobromat 
is only helpful, but not curative. 


A very essential point in the management of all cases is the 
attention to the alimentary tract. In some obstinate cases the 
only way to clear out the intestinal tract is by high colonic 
irrigations. Special attention must also be given to hygiene 
and diet. The latter is very important in the hyperthyroid 
group. In these cases, coffee, tea and all condiments should 
be excluded and proteins should be taken only sparingly. 


CASE REPORTS. 


This study is based on an analysis of thirty-four cases. The 
majority of them (twenty-eight) were seen during the last 
three years in Dr, McCullagh’s clinic, of the Manhattan Eye, 
Ear and Throat Hospital. There were eight males and twen- 
ty-six females. Their ages ranged from nine years to seventy 
years, the average age being twenty-seven. The shortest dura- 
tion of the symptoms of rhinorrhea and sneezing was three 
months; the longest, six years; the average, twenty-three 
months. [ive showed characteristic symptoms of hypothyroid- 
ism, two of hyperthyroidism. Twenty-seven cases could not 
be classified clinically with any degree of definiteness. 
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TABLE 1.—ANALyYSIS OF THIRTY-FOUR CASES OF RHINORRHEA 
AND SNEEZING. 





ow - , 
66 = = os 
=A > 2 Eo 
a w & 3b Ey “ =e 
0 4 @ An HO & or 
1. 24 f. CURR  cctcmens thyroid m. 3 years 
2. 27 f. i, es thyroid m. i 2% years 
3. 24 f. 3 years hypo. thyroid m. 2 years 
4. 31 4 1 year ae thyroid m. impr. 1% years 
5. 26 al S years oes. quinin impr. 1% years 
6. 35 f. 6 months hypo. thyroid m. impr. 1% years 
7. 37 CtéSz«w 17 months thyroid m. impr. 1% years 
8. 26 4 6 months hypo. thyroid impr. 1% years 
9. 36 f. 1 year hyper. quinin m. impr. 1% years 
10. 26 . 1 year , n, impr. 6 months 
11. 19 Ss. 1 year _ juinin m. impr. 1% years 
12. 20 4 4 months hyper. juinin impr. 1% years 
13. 28 f. 3 months ‘ Ah yuinin impr. 1 year 
14. 20 c. 3 months aes thyroid m. impr. 1% years 
15. 19 4 3 months thyroid impr. 1% years 
16. 30 £. 5 years hypo. thyroid impr. 1 year 
17. 12 m, 4 months ee * thyroid impr. 1 year 
18. 18 a 2 years walndecuns thyroid impr. 1 year 
19. 42 4 3 months mo thyroid - impr. 10 months 
20. 25 f. 1 year hypo. thyroid m. impr. 10 months 
21. 28 m. 3 months sina thyroid m. impr. 10 months 
22. 9 m. 3 months solid thyroid impr. 10 months 
23. 35 4 3 years earns thyroid impr. 10 months 
24, 20 f. 4 months thyroid impr. 9 months 
25. 18 f. 2 years , ; thyroid impr. 9 months 
26. 26—Céf.zj 3 years , thyroid m. impr. 7 months 
27. 25 a 3 years ’ thyroid m, impr. 10 months 
28. 27 m. 1 year n, impr. 9 months 
29. 16 m, 1 year adie quinin impr. 7 months 
30. 45 f. 3 months n. impr. 6 months 
31. 30 =m. 4 years . quinin impr. 6 months 
32. 23 sm. 1 year cone quinin impr. 5 months 
33. 42 f. 6 months on ‘ quinin impr. 8 months 
34. 70 m. 6 years i quinin m. impr. 6 months 


In this table m. means male; f., female; hypo., hypothyroidism; 
hyper., hyperthyroidism; nonclassifiable or indeterminate; thyroid, 
thyroid extract plus general treatment; quinin, quinin hydrobro- 
mat plus general treatment; impr., improvement; m. impr., marked 
improvement; n. impr., no improvement. 
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According to the effectiveness of the treatment above out- 
lined, the patients were divided into three classes: First, those 
that showed marked improvement, meaning by that term a 
disappearance of the symptoms of rhinorrhea and sneezing, 
even with a cessation of the drug treatment, but with a con- 
tinuation of the hygienic and dietetic treatment ; second, those 
that showed improvement—i. e,. an amelioration of the symp- 
toms, but with a continuation of the drug treatment; third, 
those that showed no improvement. 

Of the five hypothyroid cases, three showed marked improve- 
ment, and two improvement. Of the two hyperthyroid cases, 
one showed marked improvement, and one improvement. Of 
the twenty-seven nonclassifiable cases, ten showed marked im- 
provement. Of these, eight were treated with thyroid ex- 
tract, and two with quinin hydrobromat. Fourteen cases 
showed improvement. Of these, eight responded to thyroid 
extract, and six to quinin hydrobromat. Three cases showed 
no improvement. 

Kor the purpose of illustration, a few cases will be briefly 
reported. 

Case No. 1.—S. [3., a woman, aged 24, born in U. S., mar- 
ried, came first under observation on May 6, 1920, complain- 
ing of sneezing, watery nasal discharge of about four months’ 
duration, and a general rundown condition. Her family physi- 
cian thought that her tonsils were responsible for her trouble 
and advised to have them removed. Examination showed that 
the nose was absolutely normal. The tonsils appeared to be 
diseased, and they were enucleated on May 11, 1920. The 
general health of the patient was much better after the tonsil- 
lectomy, but there was little or no improvement in the rhinor- 
rhea or sneezing. Meanwhile the -patient became pregnant, 
and during the entire pregnancy the symptoms of rhinorrhea 
and sneezing were absolutely gone. The patient, however, 
showed a slight enlargement of the thyroid gland and mild 
symptoms of hyperthyroidism. After childbirth the symptoms 
of rhinorrhea and sneezing reappeared with increased _fre- 
quency and severity. The paroxysms would usually start in 
the morning and keep up all forenoon, almost without cessa- 
tion. The watery discharge from the nose during these attacks 
was so abundant that the patient had to use towels instead 
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of handkerchiefs. After such attacks she was completely ex- 
hausted. On July 14, 1921, the patient was seen again. She 
had at that time a severe attack. Examination revealed the 
nasal cavity completely occluded, with the mucous membrane 
waterlogged and pale looking. Cocain and adrenalin applica- 
tion to the nasal cavity only increased the severity of the at- 
tack. The fact that during pregnancy, while she had a mild 
tvpe of hyperthyroidism, the symptoms of rhinorrhea and 
sneezing were absent, made me think of thyroid extract as a 
possible form of treatment. It was given in 1/10 gr. doses, 
t. 1. d. The patient was advised to do nothing at all to her 
nose. As her intestinal tract appeared to functionate nor- 
mally, no attention was given to it. The effect of the thyroid 
extract was as marvelous as the pregnancy in relieving the 
patient of the distressing attacks. There is no doubt that in 
this case the thyroid extract caused the marked improvement 
which is permanent. Attention has already been called to the 
importance of giving only very small doses of thyroid ex- 
tract. A larger. dose in a case of this sort would defeat the 
purpose and might easily lead to hyperthyroidism. 

Case 2.—M. L., a woman, aged 27, single, clerk, came to 
the Manhattan Eye, Ear and Throat Hospital, clinic of Dr. 
McCullagh, on January 6, 1921, complaining of sneezing and 
watery nasal discharge for the last nine months, She had a 
similar but milder attack eight years ago. A submucous re- 
section of the nasal septum was done by Dr. MacKenty with 
the result that she was well up to nine months ago. The at- 
tacks of rhinorrhea and sneezing appeared mostly in the morn- 
ing. The nasal discharge was clear like water and very abun- 
dant. She had to use each day about a dozen handkerchiefs, 
which became slightly stiff from the secretions. She never 
had any headache. Just before each menstrual period, which 
is regular, the symptoms of rhinorrhea and sneezing are in 
creased in severity. Emotional excitement would occasion- 
ally also bring on a paroxysm. Examination at the hospital 
during an attack revealed the nasal mucous membrane to be 
very pale, and the watery secretion could be seen flowing from 
the nasal mucous membrane. [Examination of the nose during 
an interval of freedom from symptoms was negative. The 
protein sensitization test was negative. X-ray examination of 
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the nasal sinuses was practically negative. Thyroid extract, 
gr. 1/10, t. i. d., was given when first seen, After nine days’ 
treatment the sneezing and rhinorrhea stopped. She con- 
tinued the use of the thyroid extract for a few weeks more and 
was relieved entirely of the symptoms until March 17, 1923, 
when she had another mild attack. This was also completely 
controlled by thyroid extract. 


Case 3.—A. M., a woman, aged 24,. single, came to the Man- 
hattan Eye, Ear and Throat Hospital, clinic of Dr. McCullagh, 
on March 19, 1921, complaining of frequent colds with sneez- 
ing and watery nasal discharge for about three years. The at- 
tacks would appear at any time of the year and at any time of 
the day. It seems to her that she is getting each day a “fresh 
cold.” With each cold her nose feels clogged, so that she can- 
not breathe. She complained of no headache. Examination 
showed that her nose and throat were practically negative. 
The pulse was comparatively slow, its rate being about 60 
per minute. The skin and hair were dry. Occasionally she 
would feel drowsy. Thyroid extract, gr. 1/10, t. i. d., was 
given. After a few weeks’ treatment the attacks of colds dis- 
appeared. The pulse rate increased to 80, and she felt gener- 
ally more cheerful. She stated that she only takes the thyroid 
extract when she gets a sensation of fullness within the nose, 
and she thinks that in this way she prevents the recurrence 
of her attacks. 


Case 9.—M. M., a woman, aged 36, married, came to the 
Manhattan Eye, Ear and Throat Hospital on May 25, 1922, 
complaining of watery discharge and sneezing for one year. 
The attacks would appear at any time of the day. During the 
last two months she had a choking sensation in the throat, was 
very nervous and had palpitation of the heart on exertion or 
excitement. Examination of the nose and throat was practi- 
cally negative. The thyroid gland was slightly enlarged, and 
there was a fine tremor of the tongue. The pulse rate was 
around 100, Inasmuch as quinin hydrobromat has given 
me excellent results in similar cases of incipient hyperthyroid- 
ism without rhinorrhea and sneezing, I prescribed this drug 
in gr. V capsules, b. i. d. I advised her also to eliminate tea, 
coffee, condiments and meat, and to keep her bowels regular. 
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This treatment improved her general condition. The sneezing 
and rhinorrhea had stopped after several months’ treatment. 

Case 34.—H. H. L., a man, aged 70, U. S., polisher, came 
under observation February 15, 1923, complaining of sneezing 
and watery discharge for the last six years. His attacks of 
sneezing and rhinorrhea were so severe and frequent that he 
had to give up a good job and was obliged now to work as 
janitor. The church and various social organizations were 
interested in him, and they sent him to various hospitals and 
clinics. However, he could get no relief. A social service 
worker, who knew that I was interested in such cases, sent 
the man to me. On examination, I found that he did not look 
to be older than 60 years. His nose and throat were practi- 
cally negative, with the exception of a slight congestion of the 
mucous membrane. He had a few bad teeth, which were 
treated by a dentist. I advised him to clean out his intestinal 
tract with castor oil and prescribed thyroid extract. As there 
was no improvement, | ordered quinin hydrobromat, gr. V, 
twice a day. Ina few days the sneezing and rhinorrhea stopped 
completely. The patient remarked that he never felt so well 
during the last eight years. The patient was seen recently 
(August, 1923). He had no recurrence. 

COM MENT. 

I realize that thirty-four cases are far too few from which 
to draw definite conclusions. But as the work will be con- 
tinued, I hope to be able to report on a larger number and upon 
other phases of the subject. 

The similarity of the symptoms in these cases to hay fever 
has caused many investigators to consider them an anaphy- 
lactic disturbance. Whereas in hay fever the sensitizing agent 
can be demonstrated with ease and precision, in the majority 
of these cases it is unknown. It might probably be derived 
from the patient’s own organism. The best we can say is that 
in these cases the rhinorrhea and sneezing are the expression 
of an undetermined anaphylaxis. The latter condition, how- 
ever, may probably be due to an endocrin imbalance. 

Unfortunately we are still ignorant of many important 
aspects of endocrinology. We know very little of the condi- 
tions within the body which control the endocrin glands. 
There is in all probability a complex interrelation between the 
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various glands of internal secretions, but it is not so easy to 
prove it to the satisfaction of scientific investigators. 

Keeping in mind the limitations of endocrinology, the im- 
portance of studying the patients from the endocrinologic 
aspect cannot be too much emphasized. It leads us to closer 
observation and makes us better physicians. It forces us to 
consider the patient as a whole, and not only his upper respira- 
tory tract. 

J. C. Beck, Selfridge and others deserve credit for calling 
our attention to the fact that many of the nasal disturbances 
cannot be regarded as the result of intranasal anatomic mal- 
formation or be entirely due to bacterial infection, but must 
be .considered a local manifestation of some general condi- 
tion. McCullagh’ raises the question, whether or not the early 
stages of hyperplastic ethmoiditis are not due to an endocrin 
derangement. On account of the gradual and insidious onset 
of this disease the diagnosis is very difficult, McCullagh sug- 
gests the term “larval ethmoiditis,” to include all those cases 
in which changes are suspected but cannot clinically be dem- 
onstrated. When polypoid degeneration of the mucosa be- 
comes apparent, the diagnosis of hyperplastic ethmoiditis is 
clear. 

We can also easily conceive that the irritative condition of the ' 
nasal mucous membrane may favor the growth of bacteria and 
lead to the establishment of a suppurative ethmoiditis. 


I have a number of cases under observation, who showed a 
polypoid degeneration of one or both middle turbinates. They 
gave a history of having had attacks of sneezing and watery 
nasal discharge for a number of months or years. This was 
then followed by headache, characteristic of ethmoiditis, and 
by mucoid or mucopurulent nasal discharge, alternating at 
times with a clear watery secretion. Some of these cases also 
revealed certain endocrin markings, and a few have improved 
on the above outlined treatment. Careful study of these cases 
will help to advance our knowledge of nasal pathology. It 
will also give us a better insight in the causation of nasal dis- 
ease. Only after the etiology and the pathology of the nasal 
disturbances are known will the treatment be established on a 
scientific and rational basis. 
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M, medulla: C, fibres descending from the cerebrum to the 
vasodilator and secretory motor nuclei, situated near the nucleus 
of the nerve of Wrisberg; N. W., nucleus of the nerve of Wris- 
berg; N. A., nucleus ambiguus or central motor nucleus of the 
vagus nerve; N. F., nucleus fasciculus solitarius or the visceral 
sensory nucleus of the vagus nerve; F. S., fasciculus solitarius, 
a longitudinal bundle of fibres in the lower part of the medulla, 
containing afferent fibres of the ninth and tenth cranial nerves; 
T. S. S., tractus spinalis solitarius, or the respiratory bundle of 
Gierke, is supposed to be connected with the respiratory center 
and can be traced down to the cervical cord, where its fibers lose 
themselves among the cells in the gray matter; X. F., hypo- 
thetical fibres that bring the fifth cranial nerve into relation with 
the vasodilator, the secretory motor and the inspiratory cen- 
ters; V, fifth cranial nerve; I, first division; II, second division; 
Ill, third division of the fifth cranial nerve; VII, facial nerve; 
XN, vagus nerve; A. V., afferent vagal nerves from the lung; I. 
L., inferior laryngeal nerve; Ph. N., phrenic nerve; I. N., inter- 
costal nerves; I. H. N., iliohypogastric nerve; G. G., Gasserian 
ganglion; Gn. G., genticulate ganglion; S. P. G., sphenopalatine 
ganglion; V. ,G., vagal ganglion; G1, mucous glands of the nose; 
Bl, bloodvessel of the nose; T. C., thyroid cartilage; C. C., cricoid 
cartilage; A. C., arytenoid cartilage; Glo., glottis; P. C. A., pos- 
terior cricoarytenoid muscle; A. M., abdominal muscles; I. M., in- 
tercosal muscles; L. S. P., large superficial petrosal nerve; ----- , 
preganglionic fibres from the medula to the sphenopalatine 
WRMBMONs ...02c, postganglionic fibres from the sphenopalatine 
ganglion to the glands and blood vessels of the nasal cavity. 
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LARYNGEAL TUBERCULOSIS—SYMPTOMATIC 
TREATMENT.* 
By Morrow D. Brown, 
DENVER. 
INTRODUCTION. 


Modern methods of treatment decree that the cause of disease 
must be removed, and some explanation is due for the choosing 
of this subject, “Symptomatic Treatment of Laryngeal Tuber- 
culosis.”” 

Many men, whose judgment cannot be questioned, are of 
the opinion that the treatment of tuberculosis is one of rest 
and observation. With this opinion I heartily agree, but with 
this reservation, “that our patients must be put into as nearly 
normal condition as possible in order that nature may do the 
rest.” 

Pain must be relieved in order to get the proper amount 
of rest. Difficult and painful swallowing must be relieved in 
order to obtain the proper amount of nourishment. 

Dryness and fullness must be relieved to prevent annoying 
coughs, which are nonproductive, and to lessen the feeling of 
a foreign body in the tiaroat with its attending irritation. 

Aphonia and dysphonia are very disagreeable symptoms. 
The annoyance caused by these symptoms can, in a great meas- 
ure, be controlled by the patients themselves, by refraining 
from the use of the voice. 

Rest of the voice, with the assurance of the attending laryn- 
gologist, is usually all that is necessary. 

Amblyphonia, or voice weakness, and diplophonia can often 
be controlled in the same manner. 

Voice changes may be caused by paralysis of the recurrent 
laryngeal nerve, which is produced by pressure from below. 


*Thesis: American Triological Society. 
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Dyspnea, dependent upon intralaryngeal swelling, is very 
uncommon, and is usually due to an acute inflammation added 
to a chronic process. 

Cough will not be taken up as an independent symptom, as 
its consideration will be taken up with other symptoms, where 
it is caused by some lesion in the larynx. Cough, in pulmonary 
tuberculosis, if there is any amount of secretion present, should 
not be interfered with, as this is necessary. 

The symptoms of laryngeal tuberculosis to which I direct 
my attention are: Pain, dysphagia, dryness and fullness. 

The term dysphagia as used in this article includes: odyno- 
phagia, or painful swallowing ; dysphagia, or difficult swallow- 
ing, and the entrance of food and liquids into the larynx. 
Pain and dysphagia are largely due to an extensive involve- 
ment of the upper part of the larynx. These symptoms are 
produced more often from involvement of the epiglottis, ary- 
tenoepiglottidean folds, extensive infiltration of the posterior 
wall, and of the arytenoids. 

A perichondritis, or an acute neuritis, also produces a great 
amount of pain. 

Involvement of the ventricular bands in a number of cases 
gives rise to marked pain. 





Stiffness of muscles controlling the epiglottis causes an im- 
perfect closure during the act of swallowing, and allows both 
liquids and solids to enter the larynx, causing cough and 
spasms. 

Muscular rigidity may in itself be sufficient to cause a great 
amount of pain, When ulceration is present, the pain may be 
due to the actual contacts of the food particles with the ex- 
posed nerve endings. 

Dryness is caused either by a change in the character of 
the secretion or by the absence of moisture. 

Fullness is caused by the swelling of the mucous membrane 
or by the infiltration in any part of the larynx, but especially 
in the interarytenoid sulcus. ‘ 

| wish to present the results of my observations, in the treat 
ment of laryngeal tuberculosis, from my own case histories: 
and also from my records of cases in two sanitariums, devoted 
entirely to the treatment of tuberculosis, which have been under 
m\ supervision during the past three years. 
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It has been my privilege to examine, in these institutions, 
the larynges of a great number of cases of tuberculosis, and 
to supervise the management and treatment of their upper 
respiratory tracts. 

In a series of 330 cases, 139 received no treatment other 
than a cleansing spray; 191 cases were treated by a number of 
methods, depending on the character and location of the lesion. 


DIAGNOSIS. 


I am reporting these cases according to the anatomic struc- 
ture involved, and consequently one case may have two or 
even three distinct areas of involvement, viz.: epiglottis, ary- 
tenoids and ventricular bands. Such cases therefore are re- 
ported as three distinct cases. 

First series, 139 cases, lesions occurred in: epiglottis, 109 
times ; arytenoids, 113 times; ventricular bands, 65 times; in- 
terarytenoid sulcus, 104 times; vocal cords, 25 times, making 
in all 416 distinct lesions. 

Second series, 191 cases, lesions occurred in: epiglottis, 
56 times; arytenoids, 100 times; ventricular bands, 34 times; 
interarvtenoid sulcus, 90 times; vocal cords, 41 times, making 
in all 321 lesions. 

I have separated these cases in two series on account of the 
difference in the line of treatment, together with the fact 
that I have made notation in the first series only, of the ana- 
tomic location, and not of its character or extent. 

In the second series I am reporting cases in which I have 
made definite notation as to the extent and character of the 
lesions, together with the line of treatment and the results of 
treatments as to the amelioration of symptoms. 

In order to show that our diagnoses of tuberculous condi- 
tions of the larynx are approximately correct and are in accord 
with the generally accepted view, I am comparing a clinical 
study of 200 cases as conducted by Drs. Bronfin and Markel? 
with the postmortem study of 100 cases, as conducted by 
Dr. Fetterolf.’ 

To make it easier to follow, I have doubled Dr. Fetterolf’s 
results. This clinical study was made under my service in a 
sanitarium devoted exclusively to the treatment of tuberculosis. 
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Drs. Bronfin and Markel Dr Fetterolf 


Cases involved .................... =... Sa 166 
Epiglottis 0 Se es 118 
Arytenoids re 102 114 
a eT 105 102 
Ventricular bands........................ 65 84 
SI IO sic sleitigchaceccnileictunscetlioninai 75 98 


As Drs. Bronfin and Markel had 44 cases that were doubtful 
in their series, against 4 in Dr. Fetterolf’s cases, it is, very evi- 
dent that they are nearly in the same proportion. 

We are justified, from the above classification, in making the 
statement that 85 per cent of all- tuberculous show laryngeal 
pathology and that 63 per cent show tuberculosis of the larynx. 


SYMPTOMS. 


There is a vast difference in the personal element in the 
ability to endure pain. I have had a number of cases with ex- 
tensive ulceration of all the structures of the larynx without 
symptoms and others with either, no visible pathologic condi- 
tion or a slight granulation in the interarytenoid sulcus with 
marked symptoms. In no other condition do we find a greater 
difference either in the ability to stand pain or in the differ- 
ence of the sensory nerve supply. 

In a great number of these cases just quoted, the patient 
would say there was marked pain in the larynx, vet he would 
sleep undisturbed; others, stating they had painful or difficult 
swallowing, would take sufficient nourishment with apparently 
no trouble, and still others, with dryness and fullness, would 
be able to forget these symptoms entirely when interested in 
other things, only recalling them when they were giving the 
symptoms to the examining physician. 

There is another feature in regard to pain that has not 
been taken up. It has been observed that patients, having an 
extensive involvement in the larynx, which is apparently as 
serious on one side as the other, will complain of pain only 
along the course of the nerve on one side. 

This can be explained, I believe, by the manner of the in- 
volvement of the nerve endings. Perhaps there may be a great 
deal of destruction of the nerve endings by the disease itself, 
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thus causing an anesthesia, simply from the fact that we have 
this destruction of nerve tissue. This, possibly, with the dif- 
ference in the character of involvement on the two sides, and 
the anesthesia from destruction, will explain the difference in 
amount of complaint of one side over the other. 

This may also be the explanation of the recognized fact 
of the difference in the amount of pain and dysphagia dis- 
played by different patients who may have apparently the same 
amount of pathology. 


CLASSIFICATION. 


I feel that a classification based on the symptomatology 
alone would be extremely valuable, and therefore I am classify- 
ing them according to the several symptoms, viz.: pain, dys- 
phagia, and dryness with fullness, 

I have endeavored to report cases which show involvement, 
at least predominating, in one particular structure. It is almost 
impossible to get cases which show a pathologic condition in 
but one structure of the larynx without having some other 
structure involved. 

This classification is based on the structure involved, togeth- 
er with the percentage of cases giving symptoms, compared 
with the number of cases showing involvement. 

Epiglottis—Number of cases, 56; symptoms in 45, or 80.3 
per cent; pain in 37, or 66 per cent; dysphagia in 30, or 53.6 
per cent; dryness, fullness in 14, or 25 per cent. 

Arytenoids.—Number of cases, 100; symptoms in 75, or 7 
per cent; pain in 49, or 49 per cent; dysphagia in 35, or 3 
per cent; dryness, fullness in 26, or 26 per cent. 

Ventricular Bands.—Number of cases, 34; symptoms in 26, 
or 75.5 per cent; pain in 21, or 61.8 per cent; dysphagia in 13, 
or 38 per cent; dryness, fullness in 15, or 44.1 per cent. 

Commissure.—Number of cases, 90; symptoms in 84, or 93.3 
per cent; pain in 54, or 60 per cent; dysphagia in 33, or 36.6 
per cent; dryness, fullness in 37, or 41.1 per cent. 

Vocal Cords——Number of cases, 41; symptoms in 17, or 
41.5 per cent; pain in 3, or 7.3 per cent; dysphagia in 2, or 
4.9 per cent; dryness, fullness in 15, or 36.6 per cent. 

I wish to add to the above the following cases, which are 
not shown in this classification, as I have no notation as to the 
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definite symptoms produced by the different types and loca- 
tions of the lesions: 109 cases of involvement of the epiglottis, 
112 cases of involvement of the arytenoids, 104 cases of in- 
volvement of the commissure, 65 cases of involvement of the 
ventricular bands, 25 cases of involvement of the vocal cords. 
These symptoms occurred in 139 cases. Of these, 34 cases 
had dysphagia, 72 cases had pain, and 113 cases had dryness. 

Classification according to symptoms with reference to the 
structure involved: 

Pain.—1. Epiglottis, 66 per cent. 2. Ventricular bands, 
61.8 per cent. 3. Interarytenoid sulcus, 60 per cent. 4. Ary- 
tenoids, 49 per cent. 5. Vocal cords, 7.3 per cent. 

Dysphagia.--l. Epiglottis, 53.6 per cent. 2. Ventricular 
bands, 38 per cent, 3. Interarytenoid sulcus, 36.6 per cent. 4. 
Arytenoids, 35 per cent. 5. Vocal cords, 4.9 per cent. 

Dryness and Fullness.—1. Ventricular bands, 44.1 per cent. 
2. Interarytenoid sulcus, 41.1 per cent. 3. Vocal cords, 36.6 
per cent. 4. Arytenoids, 26 per cent. 5. Epiglottis, 25 per 
cent. 

The percentage of cases giving symptoms, compared to the 
number of cases reported, is as follows: 1. Interarytenoid sul- 
cus, 93.3 per cent. 2. Epiglottis, 80.3 per cent. 3. Ventricular 
bands, 76.5 per cent. 4. Arytenoids, 75 per cent. 5. Vocal 
cords, 34.7 per cent. 


SUMMARY OF CHARTS, 


The Epiglottis—1. Superficial Infiltration. Six cases with 
four symptoms. Treated as follows: Observation, 1; forma- 
lin, 1; chaulmoogra oil, 1; electric cautery, 1; cocain ortho- 
form, 2; lactic acid, 1. Results as follows: Improved, 6. 

2. Deep Infiltration —Fifteen cases with six symptoms. 
Treated as follows: Observation, 7; formalin, 1; chaulmoogra 
oil, 2; electric cautery, 1; cocain orthoform, 3; lactic acid, used 
for superficial ulceration of sulcus, 1; amputation, 1. Results 
as follows: Improved, 4; stationary, 8; progressive, 1; tem- 
porary relief, 2. 

3. Superficial Ulceration—Thirteen cases with thirteen 
symptoms. Treated as follows: Formalin, 3; electric cautery, 
6; cocain orthoform, 2; lactic acid, 4; amputation, 1; helio- 
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therapy, 1. Results as follows: Improved, 9; stationary, 1; 
progressive, 3. 

4. Deep Ulceration—Four cases with four symptoms. 
Treated as follows: Formalin, 1; cocain orthoform, 2; lactic 
acid, 1. Results as follows: Progressive, 4. 

5. Superficial Infiltration and Ulceration —Three cases with 
three symptoms. Treated as follows: Chaulmoogra oil, 1; 
electric cautery, 2: cocain orthoform, 1. Results as follows: 
Improved, 1; progressive, 2. 

6. Deep Infiltration and Ulceration.—Fifteen cases with fif- 
teen symptoms. Treated as follows: Formalin, 1; electric 
cautery, 14; cocain orthoform, 2; gastrostomy, 3; nerve in- 
jection, 4. Results as follows: Improved, 10; stationary, 1; 
progressive, 3; temporary relief, 1. 

The Arytenoids. 1. Superficial Infiltration —Twenty-eight 
cases with twenty-one symptoms. Treated as follows: Obser- 
vation, 4; formalin, 17; chaulmoogra oil, 3; electric cautery, 
5; cocain orthoform, 3; heliotherapy, 1. Results as follows: 
Improved, 19; stationary, 3; progressive, 1 ; temporary relief, 5. 

2. Deep Infiltration—Forty-eight cases with thirty-four 
symptoms. Treated as follows: Observation, 8: formalin, 23; 
chaulmoogra oil, 2; electric cautery, 11; cocain orthoform, 4; 
heliotherapy, 4; nerve injection, 1, Results as follows: Im- 
proved, 35; stationary, 5; progressive, 4; temporary relief, 4. 

3. Superficial Ulceration.—Seven cases with four symptoms. 
Treated as follows: Observation, 3; formalin, 1: electric cau- 
tery, 1; cocain orthoform, 1; heliotherapy, 2; nerve injection, 
1. Results as follows: Improved, 4; stationary, 2; progress- 
ive, 1. 

4. Deep Ulceration.—Five cases with five symptoms. Treat- 
ed as follows: Electric cautery, 3; lactic acid, 2. Results as 
follows: Improved, 4; progressive, 1. 

5. Superficial Infiltration and Ulceration—Three cases with 
two symptoms. Treated as follows: Observation, 1; electric 
cautery, 1; cocain orthoform, 1. Results as follows: Im- 
proved, 2; progressive, 1. 

6. Deep Infiltration and Ulceration.—Nine cases with nine 
symptoms. Treated as follows: Chaulmoogra oil, 1; electric 
cautery, 7; lactic acid, 1; gastrostomy, 3; nerve injection, 4. 
Results as follows: Improved, 5; stationary, 1; progressive, 3. 





































LARYNGEAL TUBERCULOSIS. 851 


The Ventricular Bands.—1. Superficial Infiltration. One 
case with one symptom. Treated as follows: No treatment; 
observation, 1. Results as follows: Improved, 1. 

2. Deep Infiltration—Nine cases with one symptom. Treat- 
ed as follows: Observation, 8; electric cautery, 1. Results as 
follows: Improved, 9. 

3. Superficial Ulceration—No cases. 

4. Deep Ulceration—One case with one symptom. Treated 
as follows: Heliotherapy, 1. Results as follows: Stationary, 1. 

5. Superficial Infiltration and Ulceration—One case with 
one symptom. Treated as follows: Cocain orthoform, 1. Re- 
sults as follows: Progressive, 1. 

6. Deep Infiltration and Ulceration.—Twenty-two cases with 
twenty-two symptoms. Treated as follows: Formalin, 8; elec- 
tric cautery, 14. Results as follows: Improved, 12; station- 
ary, 8; progressive, 2. 

The Interarytenoid Sulcus.——1. Superficial Infiltration. 

Seven cases with five symptoms. Treated as follows: Obser- 
vation, 3; formalin, 4. Results as follows: Improved, 4; sta- 
tionary, 2; progressive, 1. ; 

2. Deep Infiltration—Ten cases with ten symptoms. Treat- 
ed as follows: Observation, 2; formalin, 5; chaulmoogra oil, 
3; heliotherapy, 1. Results as follows: Improved, 9; station- 
ary, 1. 

3. Superficial Ulceration —Twenty-four cases with twenty 
symptoms. Treated as follows: Observation, 5; formalin, 4: 
chaulmoogra oil, 2; electric cautery, 10; cocain orthoform, 3; 
lactic acid, 5; nerve injection, 2. Results as follows: Im- 
proved, 14; stationary, 4; progressive, 5; temporary relief, 1. 

4. Deep Ulceration.—Fourteen cases with fourteen symp- 
toms. Treated as follows: Formalin, 3; chaulmoogra oil, 2; 
electric cautery, 6; cocain orthoform, 3; lactic acid, 3. Results | 
as follows: Improved, 6; stationary, 3; progressive, 3; tem 
porary relief, 2. 

5. Superficial Infiltration and Ulceration —Seven cases with 
seven symptoms. Treated as follows: Observation, 2; chaul- 
moogra oil, 1; cautery, 3; cocain orthoform, 2. Results as fol- 
lows: Improved, 3; stationary, 2; progressive, 2. 

6. Deep Infiltration and Ulceration—Twenty-eight cases 
with twenty-eight symptoms. Treated as follows: Observa- 














852 MORROW D. BROWN. 


tion, 1; formalin, 2; chaulmoogra oil, 1; electric cautery, 25; 
cocain orthoform, 1; lactic acid, 1; gastrostomy, 3; heliother- 
apy, 1; nerve injection, 4. Results as follows: Improved, 20; 
stationary, 3; progressive, 5. 

The Vocal Cords.—1. Superficial Infiltration. Two cases 
with two symptoms. Treated as follows: Formalin, 2. Results 
as follows: Improved, 2. 

2. Deep Infiltration —Nine cases with six symptoms. Treat- 
ed as follows: Observation, 3; formalin, 6; cocain orthoform, 
Z. Results as follows: Improved, 9. 

3. Superficial Ulceration.—Seven cases with two symptoms. 
Treated as follows: Observation, 5; formalin, 2; chaulmoogra 
oil, 2; cocain orthoform, 1; lactic acid, 1; gastrostomy, 1: 
heliotherapy, 1. Results as follows: Improved, 3; stationary, 
2; progressive, 2. 

4. Deep Ulceration.— Three cases with three symptoms. 
Treated as follows: Formalin, 3; lactic acid, 1. Results as 
follows: Improved, 1; progressive, 2. 

5. Superficial Infiltration and Ulceration—One case with 
one symptom. Treated as follows: Cocain orthoform, 1. Re- 
sults as follows: Improved, 1. 

6. Deep Infiltration and Ulceration.—Nineteen cases with 
three symptoms. Treated as follows: Observation, 1; forma- 
lin, 12; electric cautery, 5; heliotherapy, 3. Results as follows: 
Improved, 7; stationary, 1; progressive, 11. 

Sixteen cases of deep infiltration and ulceration of the vocal 
cords were treated, in spite of the fact that they did not pre- 
sent the symptoms as taken up in this paper, viz.: pain, dys- 
phagia, dryness or fullness, as it is our policy to prevent per- 
manent damage to the vocal cords and to preserve as nearly 
a normal voice as possible. These lesions produced aphonia 
and dysphonia. 

From a study of the foregoing tables, we find that the in- 
volvement of the epiglottis gives rise to the greatest amount 
of real trouble, namely, to pain and dysphagia. But we are 
very much surprised that the next in order was the ventricular 
bands, which ranked second in pain and dysphagia and first in 
fullness and dryness. 

There was relatively a fewer number of cases of pathology 
of the ventricular bands, but when they were involved they 
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gave rise to a larger percentage of symptoms than either the 
interarytenoid sulcus or the arytenoids. 

Another surprising thing in this study was the fact that the 
arytenoids ranked fourth in both divisions of pain and dys- 
phagia. 

Treatment: To relieve the symptoms that were detrimental 
to the well being of our patients suffering from laryngeal 
tuberculosis, we use several kinds of treatment, as outlined 
in the foregoing tables. 

The pain and dysphagia, if very severe, must be relieved 
temporarily by cocain and orthoform. These agents may have 
to be used over an extended period of time, until other agents, 
which are slower in action, can produce the desired results. 

The therapeutic agents employed varied with the stage, 
extent, location and character of the lesions, 

The term observation is used under the heading of treat- 
ment, as it is our policy not to treat certain symptoms with 
a therapeutic agent any longer than is necessary to allay the 
symptoms. If these cases under observation were found to 
have a return of their symptoms and it was necessary again to 
use active measures, they were placed under-this heading. 

For the relief of symptoms due to infiltration, whether super- 
ficial or deep, our best results were obtained with the use 
of formalin and the actual cautery. In 88 lesions, formalin 
and the actual cautery were used in 59 and 19 instances, re- 
spectively, with improvement of symptoms in 60. There was 
no change in symptoms in 14 instances, and 4 cases were pro- 
gressively worse. 

For the relief of symptoms due to ulceration, whether asso- 
ciated with infiltration or not, the best results were obtained 
by the use of lactic acid, by the actual cautery and by nerve 
injection with alcohol. For some of these cases all three of 
these therapeutic agents were used. 

In 157 ulcerations, lactic acid was used 17 times, the actual 
cautery 97 times and nerve injection 15 times, resulting in the 
improvement of symptoms in 60 lesions, no change in symp- 
toms in 19, and progressively worse in 41 lesions. 

Therapeutic Agents Employed. 1. Formalin—This agent 
should be tried in all cases showing subacute or chronic dif- 
fuse infiltration, especially if associated with congestion, as 
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pointed out in our series. The results were very satisfactory 
in those cases giving symptoms due to an infiltration or swell- 
ing of the mucous membrane, especially when occurring in the 
interarytenoid sulcus. 

There was marked shrinkage in a number of instances, thus 
giving relief to the sense of fullness and bringing the mucous 
membrane into a more nearly normal condition; the secretion 
was better maintained, and there was marked relief of the an- 
noying symptoms of dryness. 

For a spray, I use a one-half of 1 per cent up to a 2 per 
cent in Dobell’s solution. 

For local applications, 3 to 10 per cent in a watery solution. 

For injections into the larynx, 3 to 5 per cent in glycerin. 

2. Lactic Acid.—This remedy should be tried in all cases 
of superficial painful ulcerations, in fissures of the commissure, 
and in superficial erosions. Many lesions have responded to 
this comparatively harmless remedy, It is used in varying 
strengths: 30, 50 and even as high as 90 per cent. The re- 
action is not as great as with the cautery, neither js it as pain- 
ful when applied. 

3. Heliotherapy—Undoubtedly this means of treatment has 
proved to be of great benefit in the hands of a great number 
of laryngologists, but personally I have not had remarkable 
success with it. It is very hard to control the patients, and 
unless great care is exercised the actions of the rays will pro- 
duce burns. 

It has also been my experience that patients will use the 
treatment each time longer than advised, and overexposure is 
very detrimental. The indications for its use are infiltration 
of any part of the larynx to which the sun’s rays can be 
reflected. 

The Cragmor Sanitarium reports some very favorable re- 
sults from this form of treatment, even in cases of extensive 
ulceration, pain and dysphagia, as symptoms disappearing in 
a comparatively short time. 

Although Voorsanger’® says that “local treatment of an 
ulcer or infiltration will accomplish as much permanent good 
as removing the membrane from a diphtheritic throat, in the 
hope that the external treatment will cure the internal disease, 
and there can be only one excuse for direct application to a 
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tuberculous larynx, namely, obstructive swelling, where the 
patient will either starve to death or choke,” we have found 
that we are doing our patients a great injustice if we do not 
treat them, and we do not believe that heliotherapy is the only 
star to which we can hook our wagon. To absolutely confine 
our treatment to heliotherapy would mean that we are very 
much derelict in our duty. 

I would just as soon practice the art of surgery without a 
knife as | would the treatment of tuberculosis of the larynx 
without an electric cautery. 

4. Amputation of the Epiglottis—This surgical procedure 
has given very good results, in our cases of marked ulceration 
and infiltration. 

5. Chaulmoogra Oil.—This has been tried in a few cases, 
but our results have been very unsatisfactory, and we have 
come to the conclusion that the results obtained will not justify 
the time taken to discover whether or not this kind of treat- 
ment is of any value. 

6. Electric Cautery.—In our hands this procedure has proved 
most satisfactory and is indicated in diffuse infiltration and 
persistent local ulceration. It is contraindicafed in acute or 
subacute cases with marked edematous swelling of the epi- 
glottis. 

The galvanocautery is the best therapeutic agent we possess 
in ulceration and can be repeatedly used. The great majority 
of our cases improved materially as far as their symptoms were 
concerned. 

R. Levy*: “Among the curative agents as well as the pallia- 
tive measures none has been so highly praised, within the past 
few vears, as the galvanocautery, and, although it is still un- 
recognized by many, it must be accepted at present as one of 
the most satisfactory. If the experiments are accepted, its 
value will be beyond anything we have at our command.” This 
statement made in 1913, and emphasized in another article in 
1921, has been verified in our series. 

Reudi*: From 1908 to 1914 he treated 575 cases of laryn- 
geal tuberculosis with the following results: Three hundred 


and eighty-seven cases checked, 139 cases, or 35.9 per cent, 
remained healed from three months to five years. 
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Kreig*®: “In 60 cases it was possible to follow, out of 200 
cases treated with the cautery, 29, or 48 per cent, remained well 
from one to nine years. 

Mermod*: In 280 cases treated with the cautery, 60 re- 
mained well one year, 40 for two years, and 17 for three years, 
in all 40 per cent. 

Siebermann and Burni’: In 65 cases treated with the cau- 
tery, 17 cases were checked for one year or over, 11, or 65 per 
cent, were well; 6, or 35 per cent, recurred. 

Weare likely to be overenthusiastic, and I cannot agree with 
Wood,"' who says that he believes “that 90 per cent of incip- 
ient cases can be cured, and that the benefit obtainable is only 
limited by our ability to reach all the diseased structures, pro- 
vided the patient has enough vitality to produce the necessary 
reaction for the healing of the burned area.” 

7. Nerve Injection—Next to the galvanocautery, we are 
convinced that injection of the nerve with alcohol is to be con- 
sidered, especially where there is extensive ulceration. 


It has been our practice, before injecting alcohol, to inject 
a 2 per cent solution of novocain or apothesin, and, when we 
have absolutely demonstrated to our own satisfaction that we 
have found the location of the nerve, then we inject the alco- 
hol. The use of the anesthetic solution does not produce the 
burning that usually follows the alcohol, and we are enabled 
to produce anesthesia for quite a few hours. There is as much 
difference in the length of time of anesthesia induced when 
the nerve is actually hit as when the tissue around the nerve is 
simply infiltrated and not hit, as there is in the blocking of a 
dental nerve for extraction of a tooth and simply infiltrating 
around the tooth. By marking the exact spot for injection 
and then proceeding in the same general direction with the 
needle, we are more assured of accomplishing our object. We 
have felt in a good many cases that we have not punctured the 
nerve sheath but merely infiltrated in its neighborhood. 

There is another factor to be considered, and that is the 
confidence of our patient, who, realizing the relief of the anes- 
thetic injection, is very ready to cooperate in the repeated 
attempts, if necessary, to get the desired results with the alco- 
hol injection. 
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The internal branch of the superior laryngeal nerve is en- 
tirely sensory and supplies all the larynx, with the exception 
of a part of the epiglottis. It is near the surface, and hence 
important structures are not likely to be injured. After leav- 
ing the superior laryngeal it runs obliquely downward and in- 
ward to pierce the thyrohyoid membrane. The painful spot 
can be ascertained and marked, but care must be exercised, as 
there is considerable movement of the skin. The patient’s fin- 
ger placed on the exact spot is perhaps the best means of lo- 
cating the proper site for injection. The needle is inserted 
toward the median line from the previously located sight, pass- 
ing backward and upward, a sharp pain is elicited, this pain 
radiating to the ear. A few drops of alcohol solution is then 
injected, and, if in a short time the pain disappears, more of 
the solution is injected. It has been my practice to inject 
from 1 to 2 cm. 


Lukens*: “There are no contraindications to nerve blocking. 
Dysphagia is lessened and more food is taken and more rest 
obtained. He urges the wider use of this method of treating 
painful dysphagia in tuberculous ulceration of the larynx, as 
it is a procedure that is easily learned and could be practiced 
by the average practitioner.” 


Fetterolf’s® conclusions in 1912 are still tenable and hold good 
in our limited number of cases: “The injection of the nerve has 
a distinct place in the treatment of inoperable cases of tuber- 
culous involvement of the larynx, This can be repeated as 
often as necessary. Pain is relieved almost instantly, swallow- 
ing is easier and a greater amount of rest and sleep is secured 
and nutrition is better maintained.” 


In three cases, not included in the above chart, I resected 
the nerve. In one bilaterally, and in the other two cases uni- 
laterally. These cases were of a very severe type, with an 
ulceration of the epiglottis, arytenoids and sulcus. For some 
reason, I was unable to get any results with alcohol injection, 
and the probabilities are that I did not succeed in hitting the 
nerve. While there was temporary relief from the resections, 
I do not think that the end justified the means, as these cases 
were really in extremis and lived only a few days or weeks, 
at the most, after the resection. 
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If it had been possible to properly inject these cases, the 
results would have been as good as results from the resections, 
and there would not have been the added shock. Some time 
ago, in an article’* presented to our city and county medical 
society, I made the assertion, which I think is most generally 
agreed upon, that “as little surgery as possible should be done 
on the tuberculous.” There surely is some shock connected 
with these resections. 

8. Gastrostomy.—The absolute failure in these series of 
gastrostomy as a palliative measure will be noticed. This 
statement is to be deplored, for I think it has a definite place 
in the treatment of extensive laryngeal tuberculosis where 
marked pain and dysphagia are shown. Rest of the larynx, 
theoretically at least, should do as much good in these cases as 
rest in bed for pulmonary tuberculosis, and there is no question 
that the relief afforded to the patient by not being compelled 
to swallow food over the ulcerative area, and by stopping the 
action of the muscles in the ventricular bands, is accomplishing 
a great deal. 

There are a number of these poor unfortunates who have 
practically starved to death, as the result of extreme dys- 
phagia, and a tuberculous patient must have plenty of food to 
increase resistance. 

[ want to report in detail these three cases, more to bring 
out the point that if we are going to do our patients any good 
from this kind of treatment, we must do it before the vital 
forces are so low that recovery is impossible. 

The indications for gastrostomy, if there are any, are for 
early operation, which in itself, under local anesthetic, is 
comparatively simple, and which can be done in a very few 
minutes without a great deal of shock. 

The first case died on the table. A local anesthetic was 
not used, as the surgeon decidéd to use spinal anesthesia. 
Within three minutes after the injection into the spine the 
patient succumbed, even before the operation was started. 

This, of course, should not be charged up to the gastrosto- 
my, but as it comes under this series I report it. 

The second case was one that had a very extensive ulcera- 
tion of all parts of the larynx with marked dysphagia. On 
first examination I advocated gastrostomy, but the patient 
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would not give his consent. He was repeatedly cauterized and 
nerve injection was performed with some relief, but not enough 
so he could take sufficient nourishment. 

Cocain and orthoform were used, but with very little result. 
He finally consented to gastrostomy, after he had lost fifty 
pounds in weight and was a mere skeleton. This patient lived 
six hours after the operation. I was very sorry this patient 
was operated upon, for it has a tendency to bring into bad 
repute what I consider a justifiable procedure. 

I was more or less interested in the case of Dr. D., a patient 
of Dr. R. Levy’s, who had a gastrostomy performed while I 
was ill and so was unable to follow. This case went to post- 
mortem, and it has been my privilege to examine his stomach. 
From the history obtained he had a contraction of the stomach, 
and he had regurgitated the food introduced into the stomach 
through the esophagus. 

The third case was operated upon in the County Hospital 
and is reported in the series of cases by Dr. Cooper. He was 
transferred to the J. C. R. S., therefore I report it in this 
series. He had a condition also noted in the case of Dr. D., 
namely, a contraction of the stomach, and it .was impossible 
to introduce at one time more than one ounce of food into the 
stomach through the gastric opening, and even this was very 
frequently regurgitated. It was impossible to obtain a post- 
mortem on the case, and therefore I cannot state just what 
was the reason for this contraction. 

As stated before, a postmortem was held on Dr. D., and it 
was found that he had a tuberculous condition in the whole 
gastrointestinal tract, which accounted for his stomach con- 
dition. From the symptoms of case No. 3, we are reasonably 
sure the same gastrointestinal condition was present. 

In a recent paper, Dr. C. E. Cooper of Denver summarized 
the results of his five cases of gastrostomy for extensive ulcer- 
ative tuberculous laryngitis, as follows: 

Senefits—1. Rest of the larynx. 2. Better nutrition, which 
is evident. 3. Relief of pain. 4. Promotion of healing. 5. 
Diminution of toxemia. 

Objections.—1. Surgical risk. 2. Gastric tube feeding. 

Contraction of the stomach is a perplexing and annoying 
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complication but should not be prohibitive. However, local 
treatment, galvanocautery, etc., should not be abandoned. 

Simpson, in his recent work on radium therapy, says that 
the results of treatment of cases of laryngeal tuberculosis have 
varied. “In a case of laryngeal tuberculosis treated in con- 
junction with Dr. O, T. Freer several years ago, the results 
were not favorable, In this case the radium was held in the 
larynx by means of an intralaryngeal applicator. Fifty milli- 
grams were applied in two treatments of fifteen minutes each. 
In another case, in which two small lesions were present on 
the right vocal cord, complete resolution was obtained by ex- 
ternal applications. Two hundred millicuries properly screened 
were applied for two periods of fifteen hours each.” We have 
had no experience with radium in the treatment of laryngeal 
tuberculosis, but we believe that there will be some definite re- 
sults obtained from its use in the near future. 


CONCLUSIONS. 


1. Symptoms of laryngeal tuberculosis which prevent the 
patient from obtaining the proper amount of rest and nourish- 
ment should be relieved if possible. 

2. Cases of laryngeal tuberculosis, without symptoms, should 
be carefully watched and only treated actively if symptoms 
appear. 

3. In a certain percentage of cases laryngeal tuberculosis 
improves as the pulmonary condition improves, without treat- 
ment as well as with treatment. 

4. It is often necessary to use cocain and orthoform, even 
over an extended period of time. 

5. For the permanent relief of symptoms due to extensive 
ulceration and infiltration, the electric cautery is our most val- 
uable agent. 

6. Nerve injection with alcohol is a safe and reliable pro- 
cedure. 

7. Resection of the nerve relieves the symptoms, but is not 
justifiable. 

8. Formalin, lactic acid and heliotherapy all have definite 
therapeutic action. 

9, Gastrostomy as a palliative measure is justified, but 
should be done early. 
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10. Amputation of the epiglottis is indicated in certain cases 
of infiltration and ulceration. 

11. The vocal cords, if ulcerated or even infiltrated, should 
be treated, although without symptoms, as outlined in this 
article. Damage to the cords usually results in aphonia or 
dysphonia, and should be prevented if possible. 

12. Rest with observation, when symptoms are relieved, is 
the rational procedure, except where radical measures will pre- 
vent extensive destruction. 
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LV. 


A CASE OF CEREBELLOPONTINE ANGLE TUMOR 
WITH EXAMINATION OF THE VESTIBULAR 
APPARATUS—AUTOPSY. 
3y Frank L. Dennis, M. D., 

COLORADO SPRINGS. 


Jones and Fisher state that the responses to stimulation of 
the vestibular apparatus are more characteristic in lesions of 
the cerebellopontine angle than in any other intracranial lesion. 
The typical syndrome, as described by them, is well exem- 
plified in the case to be reported. The syndrome is, complete 
deafness on the side of the lesion; lack of responses to stimu- 
lation of the vertical semicircular canals of both sides, with 
good responses from the contralateral horizontal canal. 

The patient also exhibited another sign of brain stem lesion, 
viz., spontaneous vertical nystagmus upward. Other signs 
of central lesion were staggering, right facial nerve paralysis, 
bilateral choked discs with beginning atrophy in the right one. 

Report: Ella H., age 16, referred by Drs. McKinnie and 
Stevens on November 23, 1923. 

Past history: Influenza five years ago, smallpox in 1920. 
Was unconscious from a fall from a horse in 1920, but walked 
one-quarter mile home unaided afterwards. 

Present illness: Mother thinks the hearing began to fail 
following influenza five years ago, and in 1920 hearing was 
definitely weaker in the right ear and was accompanied by tin- 
nitus. Two years ago had diplopia, which was corrected by 
glasses. Sixteen months ago there were headache ard vomit- 
ing of a projectile character, following daily treatments by a 
chiropractor. During the past three weeks her vision has failed 
and she staggers when she walks. During the past year there 
have been several spells of blindness, one lasting six weeks, For 
the past few months there is some difficulty in swallowing, but 
no choking. Has headaches, beginning around the eyes and 
passing through the head to the occiput. There is loss of con- 
trol of the muscles of the back, which prevents her from sitting 
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up; also pain and spasm of the right leg and hip, for which 
she has taken large doses of aspirin, 

Neurologic examination by Dr. Stevens: Well nourished 
girl. Both pupils wide, right one more so. Definite right fa- 
cial paresis. Tongue protrudes in the midline with considera- 
ble tremor. All reflexes diminished on the right side. No 
Gordon, Oppenheim, Chaddock or Babinski. Joint and stere- 
ognostic sense normal. Finger to nose test shows incoordina- 
tion with both arms. Walks with feet wide apart, is very un- 
steady and lifts right foot high and in a spastic manner. Bi- 
lateral choked discs, beginning atrophy on the right. Neuro- 
logic diagnosis: Right angle tumor. 

Otologic examination: Inspection of the nose, throat and 
ears revealed nothing abnormal. Hearing test shows complete 
deafness of the right ear and a slight degree of obstructive 
deafness of the left ear: 


0 0 0 
C%* — C — ct — 


0 8” exer yal 


Vestibular examination: Spontaneous. Horizontal nystag- 
mus to the right and left on looking right and left: vertical 
nystagmus upward. Crossed past pointing, R. H., 4 inches 
to left; L. H., 4 inches to right. Romberg, marked swaying: 
no change with different positions of the head. 

Douching with water at 68° (no turning test). Right ear: 
No nystagmus from right horizontal or verticals; no. past 
pointing with right arm; past points 8 inches to right with 
left arm. 

Left ear: Ne nystagmus from left verticals, but a good re- 
sponse of wide amplitude from the left horizontal. Past points 
4 inches to the left with the right hand when stimulating the 
verticals and with both hands to the left when the horizontal 
is stimulated. (Note spontaneous. ) 

Diagnosis: Cerebellopontine angle lesion of the right side. 

A suboccipital exploration was made by Dr. MckKinnie on 
December 3rd. When the dura was exposed, bulging was 
noted over the cerebellum, much more marked on the right. 
Dura was incised and cerebellum palpated. Definite resistance 
on the right but no tumor identified. Death at 1 o’clock p. m. 
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Autopsy six hours after death (head only). “ Skullcap was 
markedly thin in the parietal regions, especially on right side. 
Dura normal. Convolutions flattened. Marked increase of 
fluid in the ventricles. On removing the brain, an attachment 
to the right petrous bone was divided. After removing the 
brain, a firm smooth tumor 6.5 by 7.5 cm. was found at the 
right cerebellopontine angle. The internal auditory meatus 
contained a small portion of the tumor mass, which had beep 
cut off in removing the brain. The right cerebellar hemisphere 
was pushed to the left and backward, and the brain stem was 
displaced to the left. The right acoustic nerve entered the 
tumor. There were no adhesions between the tumor and the 
cerebellum. 

Histologic diagnosis: Neurofibroma. 

Comment.—This case exemplifies the well known observa- 
tion that tumors of the acoustic nerve are of slow growth. 
In all probability, this growth started at least five years pre- 
viously, and a complete otologic examination would have made 
the diagnosis long before marked symptoms were present and 
while the mass was still small and more successfully operable. 
It also emphasizes the need for a more frequent application 
of the vestibular tests in ear cases, particularly those showing 
deafness of the nerve type with tinnitus. I suspect many of 
us are remiss in this particular. If examined earlier, it would 
have undoubtedly shown beginning vestibular signs of intra- 
cranial mischief, and a subsequent examination would have 
completed the diagnosis by revealing the characteristic phe- 
nomena of increasing pressure in a definite direction. 


301 FERGUSON BUILDING. 





LVI. 


IS CHRONIC PROGRESSIVE DEAFNESS A RHINO- 
LOGIC OR OTOLOGIC FACTOR? 


By Francis P. Emerson, M. D., 


Boston. 


The pathologic changes that take place in the middle ear, 
end organ and nasopharynx during the course of chronic deaf- 
ness, being demonstrable by section and microscopic evidence, 
are not open to controversy. Whether the loss of tone per- 
ception is due to such pathologic changes in the conduction 
apparatus, interfering with the transmission of sound waves 
to the end organ, or whether the chronic deafness is due to 
some etiologic cause that gradually impairs the function of the 
end organ while it at the same time produces tissue reaction 
in the conduction apparatus, is a debatable question. 

Dr. A. Logan Turner stated four years ago that no progress 
had been made in the treatment of deafness in the last twenty 
years. If this statement were confined to chronic cases, it 
would be generally accepted. Leland, a trained rhinologist as 
well as otologist, twenty years ago stated that if a case of deaf- 
ness were to be treated by a rhinologist or otologist, he would 
prefer the former. He did much valuable pioneer work in 
calling attention to the importance of the nasopharynx in the 
etiology and treatment of deafness, particularly along prevent- 
ive lines. Stucky recognized the toxic element in all long 
standing cases. 

No definite detailed treatment applicable to all forms of 
deafness, showing the etiology and progressive pathology, has 
been advanced, however, that has been generally accepted by 
the leading otologists. Inflation, which clears up no pathology 
nor takes into account the etiologic factor, was and is still em- 


*Read by invitation before the combined sections of Rhinology 
and Otology at the New York Academy of Medicine, October 24, 
1923. 

*Read by invitation at the New Zealand Medical Congress, March 
1, 1924, Auckland, New Zealand. 
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ployed, notwithstanding the fact that it never cured a single 
case nor even retarded its progress. 


It might be suggested as a reason for this reflection on 
otology that until recent years otology was studied and taught 
with special reference to the end results. Rhinology and otol- 
ogy were practiced separately, and the true relation between 
the two had to wait for the solution of certain rhinologic prob- 
lems necessary in the treatment of chronic deafness. This has 
come mainly in the last ten years, but a chronic, slowly pro- 
gressive disease like deafness must be observed over many 
years to crystallize medical opinion, especially as the leaders 
in otology and rhinology have still, to a large extent, con- 
tinued to teach and practice the two specialties as separate 
entities. 


In the opinion of the writer, the loss of tone perception is a 
borderline problem dealing with rhinology and otology, but 
having definite evidence of its etiology and progressive pathol- 
ogy, which can be supported by clinical cases. An attempt will 
be made to establish the following propositions: 





1. Of all forms of deafness, socalled nerve deafness is the 
most amenable to treatment. 

2. We have no method of differentiating between deafness 
due to nerve degeneration and that due to toxemia. 

3. Lowered bone conduction may exist for years and, by 
treatment, in some cases be partially restored. 

4. In progressive loss of hearing following acute exacerba- 
tions of a focal process in the nasopharynx the hearing is often 
improved by removal of the cause, without any other treat- 
ment. 

5. The end organ has been losing in acuteness of tone per- 
ception in chronic cases long before the conduction apparatus 
becomes an important factor. 

6. The conduction apparatus may be impaired by loss of the 
membrana tympani, malleus and incus with epidermatization 
of the promontory, and yet the hearing may be but little 
impaired, 

7. The eustachian tube is always more open on the side of 
the more deaf ear. This is true in all forms of chronic deaf- 
ness, including most cases of nerve deafness, if we exclude 
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syphilis, cerebrospinal meningitis, mumps and traumatism as 
exciting causes. 

8. Inflation has no place in the treatment of chronic deafness. 

9. Inflation is of only temporary benefit following acute 
tubotympanic catarrh, for it removes no pathology and does 
nothing to retard the progress of the disease. 

10. Chronic deafness is not a steady loss of tone perception, 
but follows acute exacerbations of a local focus and is then 
stationary until the next toxic invasion, with evidence of the 
local process always present until extreme old age. 





ETIOLOGY. 


In considering the etiology of slowly progressive deafness 
we have to assume a constant etiologic cause, that persists 
throughout the life history of the patient and whose end result 
is of the same type, for the loss of tone perception is not char- 
acterized by an even progressive course, but follows the irreg- 
ular exacerbations of some local focus. We know that the 
acute processes in early life, that are followed by deafness, 
have their inception in infections of the lymphoid tissue. It 
is common observation that repeated attacks of tubotympanic 
catarrh often cannot be stopped until such locak source of infec- 
tion has been removed. During adolescence this lymphoid tis- 
sue is undergoing retrograde changes and is of low vitality, 
often showing evidence of chronic disease throughout life. 

Dr. Mayo, in a recent article on the significance of lymphatic 
involvement in infections, quotes a clinician of great experi- 
ence as saying that if he could choose between an infection 
disseminated through the blood stream and one spread by the 
way of the lymphatics, he would choose the former, giving 
as a reason that when a noxious agent enters the blood the 
whole force of the organism acts on it quickly, with the reason- 
able chance that it will be carried to some portion of the body 
with sufficient resistance to develop immunity; whereas, if it 
enters the lymphatics and is not overcome in the lymph nodes, 
the toxic agent may be permitted to enter the blood more or 
less continually and will perhaps eventually lead to an in- 
curable infection. He further quotes Cohnheim’s original ob- 
servation that the source of a given infection can be located 
by the sentinal gland. We hope to demonstrate by clinical 
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cases and their response to treatment that there is strong evi- 
dence to show that these lymphatic infections, which have be- 
come chronic and in which the protection of the lymph nodes 
is lost, explain the loss of tone perception in all chronic cases 
except those due to some general specific cause, such as syphi- 
lis. The infection may originate in other tissue, like the teeth, 
but it is disseminated by way of the lymphatics. If the sinuses 
are a factor, the lymphoid tissue was primarily at fault, and 
the noxious agent acts on the end organ through this channel. 


DIAGNOSIS, 


If we assume a chronic, focal, lymphatic infection, how do 
we determine that it has any relation to the loss of tone per- 
ception or to the gross tissue changes going on in the conduc- 
tion apparatus? For instance, visual examination cannot tell 
us whether a tonsil should be removed or not, even if pus be 
present. The pyogenic focus may be walled off, or it may 
cause remote tissue changes with general manifestations 


throughout the life of the individual. To make a diagnosis, 
three things are necessary—the macroscopic changes in the 
lymphoid tissue itself, or the presence or absence of pus being 
the least important. 

First and most important of all is a careful, detailed history 
of the case, dating back to childhood. There is usually a 
definite statement that the patient was never hard of hearing 
until at some specific time, when he had an acute infection, and 
since when he has been growing steadily worse. 

Second is the enlargement of the tonsillar gland under the 
angle of the jaw, which becomes tender to palpation at the 
time of an acute exacerbation, such an exacerbation accentuat- 
ing the deafness. 

Third is the local presence of a probable cause. 

As further evidence, there is usually a history of sore throats 
in childhood, but if the patient has reached adult life he will 
deny that he has had any local trouble for years. That is, as 
long as the primary infection is a local process and the gen- 
eral circulation is protected by the lymph nodes we have 
marked local symptoms, but when the barrier afforded by the 
lymph nodes is overcome the local irritation is manifest in the 
end organ and not locally. However, although there are no 
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subjective local symptoms, the sentinal gland will be sensitive 
to palpation at such exacerbation, even in extreme old age. 
If the case is of long standing, the repeated irritation of the 
tonsillar gland will be followed by hyperplasia and the gland 
will be noticeably larger on the side of the deaf ear. 


HISTORY. 


lhe history of the onset of a case of chronic deafness is 
always the same. Following the infectious diseases. grippe, 
follicular tonsillitis, etc., the patient noticed that he was be- 
ginning to be hard of hearing. The detailed history brings 
out the fact that after this infection the patient had been sub- 
ject to acute infections which he called colds, and each socalled 
cold added to his deafness, The primary infection from which 
he dates his deafness was accompanied by tubotympanic ca- 
tarrh, with lowering of tone perception for the whispered 
voice, raising of the low limits and tinnitus. As the tubo- 
tympanic catarrh subsided the low limits became normal and 
the tinnitus disappeared. Now then, if the history shows that 
the loss of tone perception follawing this infection did not 
clear up, although the low limits became normal, it will be found 
that the further loss of hearing was in that part of the scale 
represented by the whispered voice. 

Now, as we know, the tube usually returns to normal in 
this type of infection, and this is shown by the normal low 
limits. Why then, does the loss of tone perception in cases 
of chronic deafness continue to advance in that part of the 
scale represented by the whispered voice? Furthermore, why 
is the further loss of tone perception upward and not toward 
the low limits? It does not matter that scientifically the whis- 
pered voice is inexact and varies with each observer. It is 
only a landmark somewhere at the lower part of the upper 
limits, or below that, if you please, but somewhere above that 
portion of the scale affected by blocking of the eustachian 
tube. In fact, perception for the whispered voice continues to 
suffer loss until, in the majority of cases of chronic deafness, 
it is down to from 4/25 to 1/25 before the low limits are again 
raised. The whispered voice, for practical purposes then, is 
exact enough to indicate the progressive loss of tone percep- 
tion at a time when the tube is clear and the low limits normal 
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in a part of the scale not affected by the conduction apparatus. 

What, then, causes this continued loss of hearing? It can- 
not be due to obstruction of sound waves through the con- 
duction apparatus, for there is no obstruction. However, there 
is evidence that, following the primary infection, whenever 
there was further loss in tone perception there was sensitive- 
ness to palpation of the tonsillar gland under the angle of the 
jaw on the side of the involved ear; also that, following the 
loss of tone perception, there was a partial return of hearing, 
whether the ear was treated or not. The hearing, then, be- 
came stationary until the next acute exacerbation, and so the 
cycle was repeated with a further loss of hearing following 
each local exacerbation. It was also noted that, as a rule, there 
was no local subjective symptoms with these exacerbations, but 
the sentinal gland of Cohnheim was nevertheless sensitive to 
palpation in each case and at all ages. 

These observations, taken with the fact that the deafness is 
not steadily progressive, as we would expect it to be if it were 
due to gradual impairment of mobility in the ossicles or ob- 
struction in the conduction apparatus, lead us to conclude that 
up to this point the loss of tone perception is due to toxemia, 
and that so far the conduction apparatus plays but a minor 
role. In fact, the deafness may be so far advanced as to pre- 
clude ordinary conversation and yet not be associated with ob- 
struction in the conduction apparatus. These cases were often 
diagnosed as catarrhal adhesive otitis media, because the mem- 
Drana tympani was clear and not indrawn and the middle ear 
and conduction apparatus showed no changes. Others believed 
them to be beginning cases of otosclerosis. 

Those cases must then be classed as purely toxic in which 
the primary infection has not spread by continuity of tissue to 
the eustachian tube. When the chronic deafness is so far ad- 
vanced that the reduction in bone conduction is marked it is 
called nerve deafness. It was nerve, or toxic deafness, long 
before the lowering of the bone conduction could be detected 
by metallic instruments. 

What then caused the nerve deafness, which is the end 
result in all advanced cases of loss of tone perception of every 
kind? Some cause must have antedated the marked loss of 
bone conduction. It could not be obstruction in the conduction 
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apparatus, for that elevates the bone conduction, It could not 
be degenerative nerve changes without first having nerve in- 
toxication or stimulation. It will be seen later that it is a 
slow involvement of the end organ, due to the same cause 
that was active in producing the chronic catarrhal changes, and 
is always present in both types of deafness. In other words, 
it is a different stage in the progress of chronic deafness, 
whether we call it nerve deafness or whether it develops in the 
course of a chronic catarrhal process or follows a more active 
infection which first produced a suppurative otitis media. 

After the perception deafness has existed for a variable time, 
as a result of the primary localized infection having direct 
communication with the general circulation through the lym- 
phatics, there is then a tendency for the chronic primary in- 
fection to spread by continuity and the eustachian tube to be- 
come for the second time involved. From this time on, we 
have a mixed process which affects both the perception and 
the conduction apparatus. The upper part of the scale is im- 
paired through direct absorption of the toxic products, by way 
of the lymphatics, following each acute exacerbation of the 
local process. This is indicated by sensitiveniess to palpation 
of the gland under the angle of the jaw and the lowering of 
the upper limits. The conduction apparatus begins for 
the first time to be a factor, by direct extension of the primary 
local infection to the eustachian tube, and this is indicated by 
the return of tinnitus and the elevation of the low limits. 
When the infection is confined to the mouth of the tube, the 
tinnitus is low pitched and can usually be stopped by any means 
that opens the tube, like closing the external meati and open- 
ing the mouth widely. As the caliber of the tube becomes im- 
plicated the tinnitus becomes higher pitched, like escaping 
steam. It is to be noticed that tinnitus is the rule in the pri- 
mary tubotympanic catarrhs, but disappears as the tube be- 
comes clear and does not reappear until the tube is for the 
second time involved. Any acute exacerbation of the local 
process that blocks the tube may cause a temporary tinnitus, 
but it is not a persistent symptom until the infection has mark- 
edly involved the caliber of the tube. 

When the conduction apparatus becomes involved the eusta- 
chian tube is more open on the side of the more deaf ear, be- 
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cause the pathology in that tube is more advanced than in its 
fellow. During the first and second stages of hypertrophic 
salpingitis the isthmus of the tube is not involved to any extent, 
but in the third stage of fibrosis it ceases to protect the middle 
ear and is wide open. In this stage the hypertrophic salpingitis 
has been succeeded by fibroid changes, the isthmus is wide 
open, the mouth of the tube triangular in shape and there is 
impairment of the function of the tubopalatine muscles. 


In all cases of chronic progressive deafness it is the infec- 
tion at the primary focus, or within the eustachian tube, that 
threatens further loss in tone perception, and not obstruction 
in the conduction apparatus. 


We have tried to show how chronic deafness progresses 
following a tubotympanic catarrh in which the eustachian tube 
becomes clear and the low limits become normal. What is 
its course when the tube harbors a residual infection? This 
is indicated by the low limits remaining elevated even after 
the initial swelling and obstruction of the tube have subsided 
—that is, after the acute infection has become a chronic pro- 
cess. The further course of the disease is characterized by 
continued elevation of the low limits due to the infection in 
the conduction apparatus, and obtunding of the perception 
apparatus due to the toxin thrown into the circulation through 
the lymphatics from the primary focus. 


So far as the deafness for speech is concerned, the damage 
to the perception apparatus is by far the most important, for 
the high limits are lost in chronic cases through the action of 
the toxin on the end organ, causing a loss of tone perception 
in that part of the scale necessary for conversation, very early 
in the disease. Cases without involvement of the conduction 
apparatus at all, may be profoundly deaf. Cases without a 
membrana tympani or ossicles may hear very well, if the 
acute infection was of short duration and the primary focus 
was removed at once. Cases with fixation of the stapes are 
very deaf, but in chronic cases they were gradually losing tone 
perception long before the stapes fixation occurred. Is it not 
possible that fibrous ankylosis, connective tissue hyperplasia 
and osseous deposits may represent tissue reaction and be an 
end result and not a cause of deafness? Marked obstruction 
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in the conduction apparatus increases deafness, but has nothing 
to do with its progress, from the writer’s experience. As will 
be shown later, the loss of tone perception may be restored in 
chronic deafness without inflation or any treatment that would 
in any way act to increase the mobility of the ossicles. 

It has been generally accepted that people over fifty years 
old are apt to have lowered bone conduction, due to changes 
in the cranial bones or a senile degeneration of the auditory 
nerve. It is true that many do have a reduction in the bone 
conduction after middle life, but is it due to the reason as- 
signed? Four cases 71, two 83, and one 94 years of age, with 
normal hearing, all showed normal relations in the air and 
bone conduction. Age, therefore, is not a factor, if the patient 
has normal tone perception. If, then, the bone conduction is 
lowered, it may be due to beginning nerve deafness. A certain 
number of people with a slowly progressive low grade infection 
as is present in a chronic catarrhal process, when they reach 
middle life would be apt to show beginning nerve deafness, 
for that is the end result in all cases. 

A chronic catarrhal process is as much an infection as a 
suppurative process, except that it is of low grade. The same 
causes account for its progress, and it responds to the same 
treatment, namely the relief of the infection. It is unscientific 
to speak of lymphatic or mechanical deafness unless we can 
explain how they act. In the same way nerve deafness, which 
occurs so often during the course, or as the end result, of a 
chronic catarrhal process, must have an etiologic cause outside 
of changes in the conduction apparatus that have been active 
over a long period of time. If involvement of the auditory 
nerve in syphilis, the acute systemic infections, etc., is a toxic 
process, why not reason from an acute toxemia to a chronic 
invasion acting the same way? 

In the discussion of chronic deafness we have tried to estab- 
lish two basic propostions: First, that chronic deafness is essen- 
tially an infective process, starting from a primary focus in the 
lymphoid tissue, in which the barrier of the lymph nodes has 
been overcome, and that the perception apparatus is badly 
damaged long before the conduction apparatus is a factor; 
second, that chronic deafness is not steadily progressive but 
advances in cycles. 
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TREATMENT. 


First of all, removal of the original focus is necessary. The 
large lymphoid mass which we call the tonsil (in children this 
includes the adenoids) is most often at fault at all ages from 
infancy to extreme old age. Frequently the lymphoid mass at 
the base of the tongue is involved and should be treated. In 
adult life the faucial tonsil is usually, if not always, infected, 
and no treatment is effective until it has been completely re- 
moved surgically. In many cases there is a pyogenic focus 
in the teeth, and, while this is generally a secondary infection, 
it is necessary that the teeth be extracted and the carious bone 
curetted in order to remove the infection. 


When the sinuses are at fault, in a chronic case it is always 
secondary to the lymphoid infection, and any operative treat- 
ment includes the removal of the primary lymphoid focus as 
well as the clearing up of the sinus infection. In the treatment 
of a chronic sinus anything less than the entire removal of 
the lining membrane converts a chronic infection into a latent 
one, with enough residual infection to keep up a lateral pharyn- 
gitis and infection of the eustachian tube. Moreover, it will 
always be subject to acute exacerbations and reinfections. This 
applies, even if the secondary sinus infection has been fol- 
lowed by atrophy and polypoid degeneration. The writer has 
not found any effective way of removal of the entire membrane 
in chronic maxillary sinusitis except through a wide opening 
in the canine fossa 2 by 2% centimeters. Every vestige of 
the membrane should be carefully removed, followed by re- 
moval (through the canine fossa opening) of the antronasal 
wall to the level of the floor of the nose, leaving the inferior 
turbinate intact, unless the anterior end interferes with drain- 
age. As we are attempting to remove infection, a snug pack- 
ing left in the antrum 24 to 48 hours will help by exciting 
reaction and the removal of any overlooked infective lining. 
The antral cavity then contracts so that it is easily accessible 
to topical applications ever after. 

In the same way, in suppurative ethmoiditis, the ethmoid 
labyrinth should be exenterated throughout, including the re- 
moval of the face of the sphenoid when that sinus is involved. 
If polypoid degeneration has taken place the patient should be 
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kept under observation for at least four months until polypi 
cease to form and the infection clears up. 

After the'removal of the primary focus, if the patient has 
been subject to acute exacerbations (which he calls colds) that 
have been at all pronounced, the hearing will improve for three 
weeks without any treatment. This represents the partial 
clearing up of the toxemia, and any further improvement must 
be gained by removal of the remaining infection in the naso- 
pharynx and especially Waldeyer’s ring (including the base 
of the tongue, the pyriform sinus, epipharynx) and the eusta- 
chian tube. Inflation does no good, for it is a question of 
infection, not of obstruction or adhesions. Patients who con- 
sult an aurist following an acute exacerbation of their deaf- 
ness would improve under any treatment or without any, for 
they are only going through the normal cycle characteristic of 
the progress of the disease. 

While the patient is in the hospital the writer has used pilo- 
carpin hydrochlorat, grs. 1/6 subc., and seen the bone conduc- 
tion improve. That this is not entirely the result of the oper- 
ation is shown by cases improving later under the same treat- 
ment when the operation could not have béen a factor. If 
the eustachian tube is involved, any further gain in tone per- 
ception after three weeks must be obtained by treatment of 
the infection in the tube itself. 

In the first stage of hypertrophic salpingitis, where the 
pathology is mostly confined to the mouth of the tube, the 
hearing may be restored to normal. In the second stage, where 
the low limits are just beginning to be elevated, a large num- 
ber will improve markedly if treated over some period of time. 
Whether they relapse or not depends on whether they were 
seen in the early part of the second stage or the last part. 

In the first stage, in order that we may avoid trauma, the 
tube is opened by applying a 4 per cent solution of cocain on 
a cotton tipped applicator through a silver catheter. A 20 per 
cent fresh argyrol solution is now used twice a week. 

In the second stage, after opening the tube, argyrol is still 
of service, but at every third or fourth visit much can be gained 
by flooding the tube with a soluble colloidal silver solution 
through a flexible catheter. (This effect may be mechanical. ) 

In the third stage of fibrosis a 3 per cent tincture of 10din 
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is applied twice, with occasional floodings with the silver. “All 
that we can hope for in this stage is to arrest the further loss 
of hearing. One of the most satisfactory things to the patient 
is the relief of tinnitus. If the tinnitus is louder in one ear 
than the other or is confined to one ear, the local treatment is 
usually satisfactory except in cases of extreme deafness. If 
the patient locates the noise in the head generally, without be- 
ing able to state whether the sound comes from the ears or 
not, removal of the pyogenic focus often gives relief. The 
writer has not found narrowing at the isthmus bands or ob- 
struction of any kind a problem in the treatment of chronic 
progressive deafness. 

After surgical treatment of the tonsils, sinuses or mandible, 
patients may still be subject to repeated reinfection, because 
the remaining lymphoid tissue at the base of the tongue and 
pyriform sinus needs careful follow up treatment. 

All of these cases, having been toxic for years, are anemic 
and tend to have delayed clotting. All of them are benefited 
by elimuinative treatment, changing the bacterial flora in the 
intestine and treatment of the anemia. 


CONCLUSION. 


1. Any theory is only as strong as its weakest link. In the 
theory of conduction deafness in the many cases of Eff. O. 
M. S., where the hearing often remains very good although 
the membrana tympani may be gone, the ossicles swept away 
and the stapes held firmly in the oval window by organized 
fibrous bands, we must suppose that sound waves are still 
capable of inducing motion which is transmitted to the end 
organ by the fixed stapes. 


2. Furthermore, the theory of conduction deafness fails to 
account for the fact that beginning loss of tone perception 
always takes place in that part of the scale represented by the 
whispered voice, although the conduction apparatus may be 
free from obstruction and the low limits normal. 

3. There is no explanation in the theory of damage to the 
conduction apparatus to account for the gradual loss of tone 
perception, which terminates in nerve deafness in all advanced 
cases of chronic progressive deafness. 
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4. Very many cases of deafness have a hearing test that 
is the same for both ears, the perception for different notes 
through both air and bone often not varying a second in time. 
It is hard to conceive of this occurring so often on the theory 
of conduction deafness. 

5. Chronic deafness never progresses steadily, as we would 
expect in slowly developing obstruction in the conduction ap- 
paratus, but has periods of exacerbation, then improvement 
and finally remains stationary until the next cycle occurs. 

6. Even in long standing cases removal of the local focus 
will often be followed by improved hearing, although no treat- 
ment has been employed that would mobilize the ossicles or 
in any way affect the conduction apparatus. This occurs in 
cases that have been diagnosed as chronic catarrhal otitis media 
and also in socalled cases of nerve deafness. 

7. From clinical observations and the facts here presented 
it then seems logical to conclude that the gradual loss of tone 
perception is indicative of the damage to the perception appa- 
ratus and that the involvement of the conduction apparatus 
is a secondary and a minor faetor in the development of 
chronic deafness. . 

If these conclusions are logical, they should be supported 
by clinical evidence. The following cases have been selected 
to show as many different pathologic conditions in the middle 
ear as possible, but each case could be duplicated many times. 
They also show that the etiology of nerve deafness and socalled 
middle ear deafness is the same, and that they are usually 
associated. 

After many years of observation the writer believes that 
the etiology as outlined is applicable to every type of chronic 
progressive, deafness, and that there is no way of differentiat- 
ing between socalled perception and conduction deafness, as 
the perception apparatus is involved from the first—in all cases. 


KEY TO HEARING TESTS. 


W. V.—Whispered voice. 
Rinne—Determined by 256C' or 512C*. 
Weber—Determined by 256C' or 512C’. 
U. L.—Upper limit, monochord or Galton whistle. 
L. L.—Lower limit, Dench fork. 
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HISTORY NO. l, 


Miss G., Swede, 28 years, single, first seen October 20, 1919. 


P. H.—Measles at 4 years; aural discharge from both ears 
until 15 years old; then a tonsillectomy was followed by dry 
ears until six months ago. Colds every winter followed by 
swelling in throat and soreness back of the ears. No general 
illness, but does not feel strong. Some adenoid remains in 
Rosenmiiller’s fosse. Transillumination of sinuses negative. 
Teeth negative by X-ray; also sinuses. Septum markedly 
deflected to the right. 


Examination.—A. S. directly ahead, the promontory is cov- 
ered with granulations of a watery pink color; M. T. entirely 
gone in the posterior quadrant. Posteriorly the niche of the 
round window can be seen. Anteriorly and above, the remains 
of the malleus and Shrapnel’s membrane are covered with a 
grayish discharge. 


A. D.—Horseshoe shaped perforation involving the entire 
portion of the M. T. up to the anterior and posterior ligament. 
Malleus intact and lower end tied down to promontory by band 
of adhesions. Underneath the posterior superior border of the 
perforation can be seen the incudostapedial joint. Along the 
posterior border of the perforation can be seen the niche of 
the round window. The promontory is covered with mucous 
membrane. Hearing test: 


Right Left 
(shout) W. V. 4/25 
27/45 Rinne 28/46 
512¢ 
+ Weber 
N Be N 
256 C! a * Fn 


Diagnosis: B. Eff. O, M. S.—Chronic tonsillitis, Dev. Sept. 
—Salpingitis. Oct. 31, 1919, T. and A. operation at Massa- 
chusetts Charitable Eye and Ear Infirmary. Local treatment 
as outlined. No inflation. Left eustachian tube more involved. 

Jan. 8, 1920, the Rinne for the higher forks was tried. 

Jan. 19, 1920, the low limits were reduced to 96 for both ears. 
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Right Left 
7/1Z_—-(256C*) =16/23 

20/32 (512C?) 18/30 

Feb. 17, 1920 

Right Left 

25/25 W. V. 8/25 
10/19 Rinne 13/19 

(256 C') 
43/33 (512C?) 35/29 


— 


Right Left 

20/33 (1024C*) 21/31 

14/10 (2048C*) 12/7 

Feb. 24, 1920 

Right Left 

25/25 W. V. 20/25 
9/15 Rinne 9/15 

(256 C) 


Weber 


N N N U.L. N 
96 A 64 Ct 256 C! me 64 C} 


May 18, 1920, a carious area on the posterior wall of the 
left ear was curetted. August 19, 1920, A. S. epidermitized. 


Note.—-Notwithstanding the duration of the disease and the 
badly disorganized conduction apparatus this patient showed 
remarkable improvement as soon as the infection was treated. 


HISTORY Il. 


Miss A. M., American, 18 years, school girl, single, first 
seen in 1915. 

P. H.—No previous aural history. T. and A. at 7 years. 
During scarlet fever examination showed a double O. M. S. 
Ac. cum cellulitis of the neck on both sides. A double para, 
under ether, was done and later an opening and counter open- 
ing were made in the neck. Could only hear a shout close 
to the ear on either side. A. D. discharged intermittently for 
eighteen months, A. S. for two years. Patient was treated 
by family physician until September 23, 1918, when she was 
referred to the writer. 


Examination: A. D. M. T. almost entirely absent except 
for small rim of upper portion; handle of malleus visible, also 
long process of incudostapedial junction and stapes muscle. 
Niche of round window plainly seen; ear dry. A. S. Normal, 
landmarks not seen; middle ear apparently covered over with 
false membrane or remains of drum; a portion of the handle 
of the malleus seen above with a small opening into the attic 
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from which a moderate amount of secretion was coming. (Ex- 
amination by Dr. C. T. Porter.) Hearing test showed: 


Right Left 
0/25 W. V. 3/25 
19/45 Rinne 11/31 
(512 C?) 
ob Weber 
96 A L. L. 256 C* 


The patient was advised to have an immediate tonsillectomy, 
but did not report until Dec. 27, 1919. Operation under ether 
at the Brooks Hospital. Follow up treatment was carried out 
at irregular intervals. The next hearing test was made Nov. 


15, 1921. 


The patient has been very unstable nervously until the last 
year. The hearing is better than the test shows, for the patient 
passed through the Girls’ Latin School with high grade and 
has been teaching phonetics for two years. 


November 15, 1921 


Right Left 
8/25 W.V. 1/25 
13/30 Rinne 21/34 
(512 C?) 

ie Weber 
N i. So N 
64 C aS 96 A 


The last hearing test was made August 15, 1923. 


Right Left 
8/25 W. V. 2/25 
18/27 Rinne 15/25 
(512 C?) 

+- Weber 
N U.L. N 
Ct L. L. 64 C 


Note.—The conduction apparatus is disorganized and the 
stapes immovable, but the hearing has not changed in two 
years. 
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HISTORY NO. III. 


R. R., age 26, American, oil business, single, first seen 
January 9, 1922. 


P. H.—Measles, grippe, history of aural trouble in A. D. 
since childhood. Succeeded in passing aviation tests. A. S. 
more acute than usual until his service in the army. No tin- 
nitus. T. and A. operation and submucous resection last sum- 
mer. Patient was in the oil fields in Texas, but his hearing 
grew rapidly worse and he came north for treatment. Treated 
twice weekly by a rhinologist, by inflation, without improve- 
ment and thinks he grew worse. 


Examination.—Right inferior turbinate enlarged. Mucopus 
in right middle meatus. Evidence of a previous submucous 
resection and T. and A. Transillumination of sinuses clear. 
X-ray of sinuses negative, also of teeth. Mucous membrane 
of entire nasopharynx injected, with obstruction in the left 
middle meatus from incomplete resection of septum ; also over- 
hang of septum, interfering with drainage from superior 
meatus. General subacute nasopharyngitis present. Profuse 
discharge from the pharynx, especially in the morning. 
Marked lateral pharyngitis. Wassermann negative. Diagno- 
os: A.D, Ef. O. M.3.; 4.5.0. MCC. 


Hearing test, January 9, 1922: 


Right Left 
Shout W. V. 2/25 
17/30 Rinffe 19/30 
(512 C?) 
Weber roa 
N As, Ba N 
290" i a 96 A 


Treatment: No attempt was made to treat the ears directly 
until the infection in the nasopharynx improved. A submucous 
bead of chromic acid was used to reduce the right inferior 
turbinate and topical applications were made to the naso- 
pharynx. January 30th, treatment of the eustachian tubes 
commenced. 





Jan. 12, 1922 
Right Left 
Y/25 W. V. 4/25 
11/28 Rinne 21/29 

(512 C*) 

ie Weber 
N as, kL. N 
256 C oe 64C 

Feb. 20, 1922 
Right Left 

2/25 W. V. 6/25 


96 A L. L. 64C 
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Feb. 7, 1922 
Right Left 
Y4/25 W. V. 5/25 
13/35 Rinne 

(512 C?) 


N U. L. N 
256 C L. L. 64 C 


May 26, 1922 
Right Left . 
4/25 W.V. 25/25 
14/35 Rinne 23/29 


(Siz C*) 
— Weber : 
N Um N 
96 A Ric Hew 64 C 










Shortly after the hearing test given on May 26, 1922, the 
patient had a severe nasopharyngitis. He was working on 
alternating day and night shifts exposed to the fumes of irri- 
tating gases. As the infection improved it was found neces- 
sary to correct the septal overhang and also to carry the re- 
‘section further back to remove the projecting angle made by 
the vomer which narrowed the left middle meatus. 


June 27, 1922 
Right Left 
4/25 W.V. 
15/30 Rinne 24/30 







7/25 « 


Aug. 4, 1922 
Right Left 
4/25 W.V. 20/25 
11/34 Rinne 35/29 








(512 C?) (512 C?) 
_ Weber _ Weber 
N i a N N in # N 
64C re a 64 C 256 C} | 64C 


The hearing had been reduced by the infection, as indicated 
in the test given June 27, 1922. A second infection was fol- 
lowed by lowered tone perception. Following this infection 
there was steady progress until May 29, 1923, when the last 
test was taken. 
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Dec. 5, 1922 May 29, 1923 

Right Left Right Left 

0/25 W.V. 6/25 0/25 W.V. = 25/25 
10/25 Rinne 35/32 14/41 Rinne 39/33 

(512 C?) (512 C?) 

sais Weber ait awe Weber - 

N U.L. N N U. L. N 
64C & & 32 C 64 C a 32C 


Note.—In this case the conditions could not have been worse 
—hbad hours, irregular sleep, overwork, bad gases and an active 
subacute nasopharyngitis. His hearing in the left ear is now 
normal and the nasopharyngitis has cleared up. His right 
eustachian tube had been infected for so long that no improve- 
ment was made in the right ear except in the low limits, which 
were reduced from 256 to 64. The detailed treatment was 
along the lines outlined for the other cases. It is to be noted 
that as the left ear improved the negative Rinne became posi- 
tive. 

HISTORY NO. IV. 


Miss R., 30, American, teacher, single, first seen Oct. 23, 
1922. 

P. H.—Deafness has been developing gradually since child- 
hood. Head colds frequent, with anterior nasal discharge. 
Occipital headaches with acute infections. Measles at 16 years, 
rheumatism at 18, mumps at 25. No history of aural discharge 
or pain; no tinnitus. Treated by inflation irregularly over 
period of three years beginning at 19 years of age. Hearing 


test, Oct. 23, 1922: 


Right Left 
0/25 W. V. 8/25 
24/15 Rinne 41/15 
(512 C?) 

+ Weber 
N U. oe N 
64C L. i. 32 C 


Examination —High deviation of septum to left. Posterior 
nasal discharge of mucopus. Chronic tonsillitis. Gland under 
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angle of both jaws. Mucous membrane of nasopharynx shows 
chronic congestion. Mucopus coming from both antra. 
Treatment.—Nov. 3, 1922, double radical antrum operation. 
Soft velvety membrane found, accompanied by such profuse 
bleeding that no attempt was made to remove the tonsils at the 
time. (Operation through canine fossa.) Patient put on 
calcium lactate for four days and a ‘subcutaneous injection of 
hemoplastin used preceding the tonsillectomy on Nov. 8, 1922. 


Dec. 4, 1922 Jan. 12, 1923 
Right Left Right Left 
0/25 W. V. 8/25 0/25 W.V. 2/25 
11/13 Rinne 44/10 14/13 Rinne 44/20 
(512 C?) (512 C?) 
“pe Weber _ Weber 
N U. L. N N CF, Ba N 
64C LE 32 C 64C is Ga 32 C 
Sept. 7, 1923 
Right Left 
Y%/25 W.V. 25/25 Note.—No treatment by in- 
10/8 Rinne 32/31 flation or any method that 
(512 C?) would mobilize the ossicles. 
a Weber 
N i. ae N 
64C L. ©. 32 C 
Acute nasal infection in October, 1923. 


Nov. 26, 1923 Jan. 17, 1924 
Right Left Right Left 
0/25 W. V. 20/25 4/25 W. V. 25/25 
15/10 Rinne 31/13 15/10 Rinne 55/25 
(512 C?) (512 C?) 
a Weber 4. Weber 
N if * N N Ae N 
64C Bi. Ss 64C 64C kB 32C 


HISTORY NO. V. 


Mr. J. R. L., American, 43 years, married, business man. 
First seen Jan. 22, 1923. 

P. H.—Complaint deafness. Dura: A. D, 10 years; tinni- 
tus continuous. A. S. for past six months. No history of aural 
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discharge; colds frequent ; huskiness; no dizziness. Can hear 
at times in right ear. Says that he heard very well with left 
ear until he had a cold ten days ago. Wassermann negative. 
Was seen seven years ago by a well known aurist and told 
that he had nerve deafness. Confirmed by consultant, who 
added that medical science could do nothing for him. No ex- 
amination made at that time of the nose and throat. Is now 
having an acute nasopharyngitis. 


Examination.—Both membrana tympani dull, without luster. 
L. R. gone; no marked retraction. L. bicuspid tooth sensi- 
tive, with pain extending toward the eye. Chronic tonsillitis; 
septum to left. Right eustachian tube widely open; left shows 
but little change. X-ray diagnosis: Left maxillary sinusitis 
and ethmoiditis. Clinical diagnosis: Left maxillary sinusitis 
and ethmoiditis; apical abscess second bicuspid; chronic ton- 
sillitis. Hearing test: 


Right Left 
1/25 W. V. 14/25 ‘Aural diagnosis: Profound 
9/7 Rinne 10/0 toxic deafness: No prognosis 
(512 C?) made. 
Weber (Note absence of bone con- 
N U.L. duction in left ear.) 
ae C em 64C 


January 29, 1923, operation at Phillips House. Extraction 
of second bicuspid tooth, which was found to communicate 
with the antrum, Left radical antrum operation. Antral cavity 
full of seromucoid fluid with polypoid masses and polypoid 
degeneration of the lining membrane. Tonsillectomy. 


March 7, 1923 May 29, 1923 
Right Left Right Left 
4/25 W. V. 1/25 1/25 W. V. 7/25 

7/0 Rinne 11/0 10/7 Rinne 20/5 
(3i2 C*) (512 C?) 
Weber _ Weber + 
N i. Lh. N N OU. N 
32 C Bx. Be. 32 C 32 C me 32 C 
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July 1, 1923 
Right Left 
3/25 W.V. 20/25 Whispered voice March 
11/8 Rinne 24/6 29th in A. S. was 3/25, and 
(512 C?) April 25th was 5/25. The 
Weber + Rinne was not taken on these 
N U. L. N two dates. 
64C L.L. 64 C 
Note.—This case was pronounced nerve deafness seven 
years ago by two well trained otologists of large experience. 
The left ear was almost sure to improve, as the infection had 
only commenced to involve the eustachian tube. Inflation was 
not used, or any treatment that would mobilize the ossicles. 
Note the return of bone conduction. 


HISTORY NO. VI. 

Mrs. J. H., American, married, 59 years. First seen May 
20, 1915. 

Past History—Scarlet fever; no aural sequela. Typhoid 
fever 30 years ago; pneumonia 18 months ago; grippe several 
times but not severe until this year; tonsillitis annually. No 
rheumatism; no history of aural discharge; occasional tinni- 
tus ; no variations in hearing. Hearing worse after throat irri- 
tations. Had consulted a competent aurist, who advised lip read- 
ing and taught patient’s maid to inflate the patient’s ears daily. 

Examination.—R. nose shows anterior deviation of the 
septum in contact with the outer wall and nearly occluding the 
passage. M. M. shows no infection, no free secretion; trans- 
illumination clear; no tinnitus, Throat shows chronic ton- 
sillitis. Ears: Both membrana tympani dull, lusterless with 
areas of atrophy. Hearing test: 

Diagnosis: Infective or 

Right Left toxic deafness, probably from 

6/25 W.V. 6/25 the tonsils. June 2d operation, 

20/10 Rinne 32/15 ether. The throat was treated 

(512 C?) until the infection cleared up; 
Weber oe also the right tube. Patient 
N U. L. N then went to the mountains 
32C L. L. 32 C for two months and on her re- 
turn another hearing test was 

made. 
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(Note the similarity of the tests for the two sides.) 


Oct. 18, 1915 Dec. 10, 1915 
Right Left Right Left 
4/25 W. V. 20/25 9/25 W.V. 20/25 
20/7 Rinne 25/11 30/15 Rinne 22/12 
(512 C?) (512 C?) 
N C. a N N he N 
SoC i os Je G sec i? a ie 


The patient has not been seen for five years professionally. 
She was seen at the theater last fall and reported that she was 
doing nicely. She is now 64 years old. 


HISTORY NO. VII. 


Miss W., American, 21 years, single, student. First seen 
Oct. 13, 1922. 


Past History.—Measles at 8 years; diphtheria at 7 years; 


whooping cough. T. and A. last summer. Deafness for two 
years ; occasional dull roar in both ears ; hearing worse follow- 
ing colds; head feels stuffed up in the morning. Came from 
the West and this climate makes her ears worse. 


Examination.—R. gland below angle of jaw the size of an 
almond. Neck stiff—L. posterior cervical gland, Bilateral 
high septal deviation. R. fossa full of soft tissue. Posterior 
end of turbinate on the left side enlarged. Transillumination 
clear. Ears stopped up on exercise. Beating in right ear. 
Pulse normal; temperature 99.5°. (Temperature often found 
in infective cases, with typical hearing test.) 


Oct. 13, 1922 Dec. 14, 1922 
Right Left Right Left 
3/25 W.V. 3/25 1/245 W.V. 6/25 
20/39 +=Rinne 23/35 17/11 Rinne 13/12 
(512 C*) (512C?) 
ste Weber an a Weber 
N U.L. N N a. £.. N 
26C' LL 256C 64C L. L. 64C 
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Following an attack of grippe test showed: 


Feb. 15, 1923 March 15, 1923 
Right Left Right Left 
3/25 W. V. 2/25 7/25 W. V. 6/25 
13/14 Rinne 11/14 13/22 Rinne 17/15 
256 C 256 Ct 
ses Weber ue sie Weber te 
N a. Be N N os. i. N 
64C Bo. Ba 64C 32C £.. Be. 32C 
April 30, 1923 May 21, 1923 
Right Left Right Left 
3/25 W.V. 7/25 144/25 W.V. 2/25 
13/19 Rinne 18/15 10/14 Rinne 11/14 
256 C 256 C 
aa Weber a. sin Weber " 
N w. be N N Rl. Bas N 
se i a 32.C ant me ae C 


June 11, 1923 A cotton tipped applicator 

Right Left readily passes through the 

18/25 W. V. 15/25 tube into the middle ear. The 

24/13 Rinne 20/14 usual treatment as outlined 

(512 C?) was used without inflation; 

ae Weber _ the soft tissue in Rosenmiil- 

N ULL. N ler’s fossa was removed. A 

64 C a 64C submucous resection should 

have been done at once, but the patient was on her last year 

of the college course and it was deferred. Unless this is done 

her tubes will probably become reinfected with the next cold, 
as the upper vestibule of the nose is very narrow. 


HISTORY NO. VIII. 


Miss M. G.—American, 54 years, single, living at home 
First seen August 9, 1921. 

Past History.—Diseases of childhood included measles, 
whooping cough and chickenpox. Tinnitus with indistinct 
hearing for the past four years; dizziness at irregular inter- 
vals, but very bad three years ago for one year; frequent colds 
with loss of voice. No history of aural discharge; no head- 





CHRONIC PROGRESSIVE DEAFNESS, 889 


aches; some vertigo now, following a recent cold; soreness 
of the neck; sleeping sickness two years ago. Has had chronic 
cholecystitis for years with irregular attacks. 


Examination.—Transillumination of sinuses neg. X-ray 
of sinuses negative. One tooth with apical abscess. High 
deviation of septum to the left; beginning hypertrophic eth- 
moiditis; frontals small. Tonsils show chronic infection; in- 
ferior turbinate enlarged. Ears: Both membrana tympani 
dull, lusterless, not markedly indrawn. Diagnosis: B-O. M. 
C. C. (better, infective perception deafness). Hearing test: 


Right Left Patient complained a great 
18/25 W. V. 2O/io deal about her ears. The hear- 
30/19 Rinne 44/30 ing test did not warrant active 
(512 C?) interference, in view of the 

ae Weber ras fact that she was getting 
N U.L. N ready for a gall bladder re- 


64C L. L. 32C moval. During the summer 
her head was sore and there was pounding in her ears so that 
it was difficult to answer the telephone. Nov- 29, 1921, sub- 
mucous resection and T. and A. performed at Massachusetts 
Eye and Ear Infirmary. Recovery uneventful. On leaving 
the hospital she had frequent slight attacks of cholecystitis and 
two months later was operated on. 


(A cholecystitis or chronic appendix occurs often in the his- 
tories of these cases of chronic focal infections. This case was 
presented to show the rapid foss of hearing and the failure 
to improve until the secondary focus in the gall bladder was 
removed. ) 


Jan. 4, 1922 Feb. 6, 1922 

Right Left Right Left 
Y%/25 W.V. 1%/25 4/25 W.V. 2%/25 
14/17 Rinne 37/16 32/13 Rinne 30/16 

(512 C?) (512 C?) 

Weber - Weber oe 

N iim N N i. i N 

96 A eS 64 C 64 C L. i. 32 C 








April 18, 1922 
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June 2, 1922 


Right Left Right Left 

¥Y4/25 W. V. 7/25 2/25 W.V. 8/25 

23/18 Rinne 35/20 32/21 Rinne 39/23 
(512 C?) (512 C?) 

a Weber ; Weber = 
N U.L. N N ute N 
32 C L. L. 32 C 32 C a 32 C 
Oct. 14, 1922 Dec. 20, 1922 
Right Left Right Left 


2/25 W.V. 10/25 
36/27. Rinne 37/24 


3/25 W.V. 11/25 
38/24 Rinne 42/27 


(512 C*) (sa2(*) 
es Weber : ; Weber Ee 
N Th: fa N N [4 N 
S2C Bi he aC aC a 22C 


CONCLUSION. 








In conclusion, to answer the caption of this paper, the problem 
of chronic deafness is, at the beginning, entirely one for the 
rhinologist. Later on, it is both a _ rhinologic and otologic 
problem, and finally, these cases of slowly progressive loss of 
hearing are best treated by one skilled in both rhinology and 





otology. 














LVIL. 


PNEUMATOCELE AND PYOCELE OF THE SACCU- 
LUS VENTRICULI LARYNGIS. 
By FRANK B. Kistner, M. D., 
PORTLAND, ORE. 


Pneumatocele of the sacculus has been observed occasionally 
since 1867, when it was described by Virchow.' He says: “I 
have found dilatation of the ventricle of Morgagni, up to the 
present unknown, it seems, which one may call ‘ventricular 
laryngocele.’ One sees, in these cases, small, elongated sacs 
with their walls coming off from the upper part of the ven- 
tricles by a somewhat narrow orifice, sometimes reaching to 
the upper border of the thyroid cartilage and even to the hyoid 
bone, where they terminate by an end in the form of a club; 
most frequently they are found only on one side; once, how- 
ever, I have seen them on both sides. Their walls are smooth ; 
their interior is lined with ciliated epithelium and they are 
filled with air.” ° 

Hansberg® says: “As far as the anlage is concerned, laryn- 
gocele is always congenital.” 

It is probable that unusual development of the saccus 
laryngis in man is a reversion to the type seen in some of the 
quadrumana, and the following from Wiedersheim’® is interest- 
ing: “These Morgagni pouches are susceptible of marked va- 
riation, and we have little difficulty in recognizing in them the 
homologs of the ‘vocal sac’ of the monkeys. The latter can 
be filled with air from the larynx, and in certain anthropoids 
they may extend far down in the neck or even to the shoulder 
or thorax. These sacs, which, when distended, are really im- 
mense, may be partly enclosed in an osseous capsule produced 
by transformation of the hyoid (mycetes). It seems to me 
that they may not only act as resonators when the animal 
howls, but that, when inflated, they may serve to intimidate 
enemies. Occasionally the sac has been found absent on one 
side of the gorilla, and inequality of the growth of the two 
sacs has been noted in the chimpanzee, the orang and in man.” 
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According to Hansberg,? but 24 cases of laryngocele were 
on record up to 1913, eight or ten of which were discovered 
postmortem. Iglauer* reported an additional case in 1921. 
Bailey and Miller,’ in their work on embryology, speak of ab- 
normal development of the ventricle and its appendage or 
laryngeal pouch, 

We cannot agree entirely with Hansberg* that “laryngocele 
is always congenital.” It seems to us that the three following 
cases suggest very strongly the possibility of a mechanical cause 
of dilatation or herniation of the sacculus. 

1. In a “Clinical Note,” Solis Cohen* has described a case 
under the caption “Phonatory Pneumatic Distention or Hernia 
of the Laryngeal Sac,” following stenosis of the larynx, of 
which he says: “In phonation the vocal bands become approx- 
imated naturally, but if the phonatory effect be continued, the 
two ventricular bands are forced together in close apposition, 
and in further continuance of the phonatory effort, the sac of 
Hilton, first on the left, then on the right, suddenly bulge for- 


wari with an audible jerk into the interior of the larynx.” 


2. Frederick Spicer’? describes a case of laryngocele in a 
man of 68 years, that had existed for 20 years and came on 
suddenly during a severe attack of croup, accompanied by vio- 
lent coughing. 

3. Garel*® reported a case of bilateral pneumatocele asso- 
ciated. with a large polyp attached to the margin of the right 
vocal cord. During phonation the latter growth was forced 
up between the ventricular bands, at which instant the pneu- 
matocele would fill with air and appear in the cavity of the 
larynx as if shot out by a spring. The pneumatocele dis- 
appeared, never to return, after removal of the polyp. 

Dundas Grant® thinks that aerocele might occur as the result 
of traumatic rupture of the subcordal mucous membrane fol- 
lowed by air being driven into the submucous tissue of the 
vocal cord and ventricular band. He demonstrated a_post- 
mortem specimen of a larynx which he had prepared, showing 
how an artificial “emphysema” of the right half of the larynx 


‘could be produced by the forcing of air under the mucosa of 


the subglottic space by injecting air through a puncture in 
the subcordal mucosa. 
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Irwin Moore’? mentions pyocele of the sacculus as a possi- 
bility, but states that so far it has not been observed. We 
think that the following case which came under our observa- 
tion represents this rare condition as well as that of pneu- 
matocele. 

A male, age 28, came to us September 1, 1922, complaining 
of a “swollen gland” in the right side of the neck, which had 
given him trouble since an attack of “influenza” during the 
preceding February. He stated that during this illness there 
was some general malaise and a slight fever for a few days, 
unaccompanied by cough or expectoration or any evidence 
of rhinitis, but there was a decided alteration in his voice, some 
difficulty in swallowing, some dyspnea, and a soft, painless 
swelling in the right side of the neck below the angle of the 
jaw. 

The swelling gradually increased, swallowing became more 
difficult and painful, until at the end of about ten days, during 
a very severe attack of dyspnea, he suddenly expectorated a 
large quantity of greenish pus and had immediate relief. The 
tumor in his neck, however, did not entirely disappear, nor did 
his voice entirely recover. Afteran interval of a week or ten 
days, on account of recurrence of the above symptoms, he 
consulted a laryngologist, who incised an abscess in his throat, 
with relief. He was under continuous treatment from that 
time until about the first of August. During this time he stated 
that the abscess was opened two or three times, each time with 
evacuation of pus ; that twice the tumor in his neck and trouble 
with his voice disappeared almost completely for a_ short 
period. 

During the month preceding his first consultation with us 
he had no treatment, and his condition hac remained approxi- 
mately as it was when he presented. He wanted something 
done to improve his voice that he might return to his work 
as a salesman. 

There was a soft tumor about the size of a hen’s egg in the 
anterior triangle of the right side of the neck, just below the 
angle of the jaw. Indirect inspection of the larynx revealed 
a large, smooth tumor obliterating the right aryepiglottic fold, 
bulging out toward the median line, obscuring any view of the 
right cord, ventricular band or arytenoid. The left arytenoid 
and its vocal process could be seen and were normal in appear- 
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ance. The anterior two-thirds of the left cord could not be 
seen. The mucosa over the swelling was a little paler than 
normal, probably from stretching. On palpation with the 
probe, the swelling had the same soft, pneumatic feel as the 
tumor in the neck. Pressure over the mass in the neck in- 
creased the bulging in the larynx, but there was no decrease 
in the size of the internal or external swelling when the press- 
ure was released. Forceful efforts at exhalation with the 
mouth and nose closed did not increase the size of the external 
swelling. 

The swelling in the neck was punctured and aspirated. 
Nothing but air was obtained. After aspiration the swelling 
in the larynx was much smaller and its surface wrinkled. The 
voice was better, and one could see the whole of the left cord 
and ventricular band, but a view of the right side of the larynx 
below the swelling could not be obtained. It was two days 
before the swelling, both internally and externally, resumed 
its original size and appearance. At this time the appended 
radiographs were taken, showing the size and position of the 
air tumor. 

An external operation for removal of the sac was advised 
and was agreed to by the patient, but was postponed on ac- 
count of an enforced absence of the writer. September 25th 
the paitent came to our office in great anxiety. He was ex- 
tremely dyspneic, struggling for breath, cyanosed and covered 
with sweat. An incision was quickly made in the swelling in 
the neck, evacuating a large quantity of pus, which gave in- 
stant relief. A small drain was inserted and the patient placed 
in a hospital, After the sac was incised, efforts by the patient 
to force air from this throat through the sac were unavailing. 

The patient stated that he had come into the office district 
of the city feeling as well as usual and, when a few blocks from 
our office, had suddenly become choked. 

On October 2d, there being no evidence of infection and 
the sac being again filled with air, it was dissected out through 
an incision in the neck. The dissection was done by Dr. Thom- 
as M. Joyce, in order that the writer might make some ob- 
servations by direct laryngoscopy to determine the exact posi- 
tion of the communication of the sac with the larynx. The 
sac was closely united to the surrounding tissues and so thin 





PNEUMATOCELE AND PYOCELE OF THE SACCULUS. 895 


in places that it was impossible to avoid tearing it. The sac 
was followed through the thyrohyoid membrane into the 
larynx. 

When the dissection reached the neck of the sae, which was 
much thicker walled than the fundus, traction on the sac could 
be seen to pull the mucosa of the ventricle outward. With 
a probe inside the neck of the sac, the ventricle could be made 
to prolapse into the larynx. It was only after several minutes 
of careful manipulation and only when gentle traction was 
made on the neck of the sac that a small probe slipped into 
the larynx at the anterior portion of the ventricle. The neck 
of the sac was tied and cut off as far down as possible. The 
intact mucosa of the right half of the larynx then lay loose and 
wrinkled over the aryepiglottic fold, the ventricular band and 
slightly prolapsed in the ventricle. 

The wound was closed over a small drain. Recovery was 
uneventful and the patient completely recovered his voice. 

Cultures made from a few shreds of mucus found within 
the sac gave a nonhemolytic streptococcus. The report of Drs. 
Benson and Menne, who made a histologic examination of the 
sac wall, is as follows: “The wall of the sac is ragged, as a 
result of detachments in the enucleation. In places it is as 
thin as tissue paper; in others, especially near the neck, it is 
a few millimeters thick. The inner surface is somewhat rough- 
ened and granular. The epithelium of the lining is in most 
places entirely desquamated, In places, however, an epithe- 
lial lining, several cells deep, persists, the cells being irregular 
in shape, sometimes polygonal, sometimes slightly flattened. 
It is only in the depths of some of the rugz that the true na- 
ture of the epithelium becomes apparent. Here it is usually 
several cells deep, of the general type found in the trachea 
and ventricle of the larynx, and a few of the superficial cylin- 
drical cells still persist. They are very few in number, and 
if they have ever possessed cilia these can no longer be found. 

In nearly all parts the wall is extremely hyperemic and in 
places hemorrhagic. The stroma of the wall is formed mostly 
of connective tissue, which in places has undergone a hyalin 
degeneration. It is diffusely infiltrated with lymphoid cells, 
plasma cells, and, to a lesser extent, polymorphonuclears. In 
places the infiltration with mononuclear cells is dense. The 
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greatest inflammatory change, however, is in the immediate 
submucosa. In this zone, the infiltration of round cells is most 
pronounced, and in places a loose vascular connective tissue 
is growing in masses comparable to granulation tissue forma- 
tion. The whole picture is that of a chronic inflammation 
of the sac wall with repeated attempts at healing and resulting 
desquamation of most of the stratified columnar epithelium, 
probably of the ciliated type.” 

Goodlee and Bucknell,"’ although they did find a few patches 
of ciliated epithelium, give much the same findings in their 
microscopic report of the wall of a “pharyngeal pouch” which 
had been subjected to repeated or prolonged inflammatory 
reaction. They thought that “the inflammatory cells, which 
had in part burst through the basement membrane, had evi- 
dently been the cause of the desquamation.” 

The wall of the normal sacculus contains numerous mucous 
glands, and, although the sac did contain some mucus at the 
time of the operation, no glands were found in the sections. 
This might be explained as the result of the same process 
that produces such marked change in the cortex of the kidney 
in case of hydronephrosis, according to MacCallum:?? The 
calyces become widened and the papille flattened until in time 
they come to form only circular portions of the wall of the 
hemispheric calyces. Even more complete distortion occurs 
and hardly any trace of the papilla is left. The epithelial cells, 
at first swollen, later become flattened, and even the glomeru- 
lar tufts may disappear. 

The slowness with which the sac filled with air after being 
aspirated, the inability to voluntarily inflate or to express the 
contents of the sac, coupled with the difficulty encountered 
in passing a probe through the neck of the sac, would seem 
to indicate a kinking or valvelike arrangement in the neck of 
the sac, which prevented the entrance or exit of air except dur- 
ing certain muscular actions or relaxation, 

Some such accidental mechanism must have existed in the 
case reported by Kan.’* This was an infant, sixteen days old, 
that died suddenly from asphyxiation. Kan states that the 
sac on both sides remained distended after the larynx was 
removed postmortem, and that it was only when they collapsed 
after being sectioned that he realized the nature of the tumor 
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We cannot agree with the opinion of Iglauer* and Hans- 
berg,” that surgical intervention is indicated in these cases 
only for the relief of aphonia or dyspnea. Serious complica- 
tions may arise so suddenly, as in our case, that asphyxia may 
occur before surgical aid can be obtained. We feel that when 
they are discovered some form of surgical treatment should 
be instituted that will remove the probability of such accidents. 
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THE NATURE OF SOME DEFICIENCY DISEASES.* 


By ArtTHUR H. Situ, Pu. D., 


YALE UNIVERSITY, 
New Haven. 

Sir Michael Foster has written: “It is one of the lessons 
of the history of science that each age steps on the shoulders 
of the ages which have gone before. The value of each age 
is not its own, but is in part, in large part, a debt to its fore- 
runners.” In order to be complete and likewise as a matter 
of interest, it is desirable, when discussing a scientific question, 
to review the history of the subject and to point out how much 
of what we have is the logical consequence of the building up 
on the facts of the past—a process at times proceeding with 
dizzy speed, as in the twentieth century, but on the whole, one 
of slow development. Nor may we consider that this evolu- 
toin has always been upward. As a prelude to a discussion 
on any type of disease the evolution of the theories of the 
causes of disease may be reviewed. 

Primitive man naturally attributed disease to that which 
interfered with his normal activity, and so we find that bodily 
injuries were considered to be one cause of ill health. More- 
over, he was an animal dependent on and inspired by nature. 
There came the early fear of natural phenomena, accompanied 
by the worship of the sun, moon, trees, thunder, and so forth. 
Hand in hand with these primitive religions came the convic- 
tion that spirits or other supernatural agencies cause bodily 
discomfort. Perhaps the perpetrator of disease was the func- 
tion of an all pervading evil spirit; perhaps these unnatural 
powers were instilled by this spirit into the man’s mortal ene- 
my; perhaps his illness was caused by some offense of his to 
the spirits of departed friends. In any case, this ill defined 
spiritual enemy must be pacified, and we find that the priests 
with their religious duties were also the medicine men charged 
~ *Given before the meeting of the Eastern Section of the Amer- 


ican Laryngological, Rhinological and Otological Society, New 
Haven, Conn., January 7, 1924. 
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with the task of driving out those agencies whose presence 
was manifested in bodily ill health. 

The early Greeks thought disease was a result of the wrath 
of the gods, though their mythology provided Pluto and Escu- 
lapius, who were proficient in curing. The ancient Hebrews, 
with their monotheistic religion, considered disease to be the 
evidence of divine displeasure. Other peoples with the same 
basic idea believed that the spirit of illness had earthly repre- 
sentatives in witches and wizards. 

[t is interesting that the connection of disease with food is 
of great antiquity. In ancient Egypt the habit of the monthly 
purge, extending over three days, grew out of the belief that 
sickness was produced by the food eaten or by poisons con- 
tained therein. Even now, the natives of certain South Sea 
Islands attribute disease to the consumption of forbidden fruit. 

A later theory attributed illness to the lack of balance and 
maladjustment of elemental conditions, such as heat, cold, 
moisture, dryness, sweetness, acidity, while Hippocrates taught 
that disorder of body fluids resulted in disease. In all of these 
efforts at explaining the nature of ailments are found hints at 
ideas which today embellish our physiology and pathology. 

With the Dark Ages came the dissociation of medicine from 
surgery and of both from chemistry and physics. Religion 
again became entangled in the art of the healing, and the mis- 
directed activities of the soul, with many variations as to de- 
tails, were believed to be the cause of disease. 

Another group of ill defined etiologic factors included taints 
and miasmas. The former, communicated by actual contact, 
accounted for the spread of contagious disease, while the latter, 
consisting of poisonous vapors from swamps and low places, 
caused such maladies as malaria. 

If the eighteenth century marked the development of more 
careful anatomic and pathologic studies, with resulting brilliant 
individual discoveries, the nineteenth century marked the rise 
of physiology. Especially in France and Germany were brilliant 
contributions made, and disease became known for what it is— 
i. e., an altered function rather than an entity. Through the 
work of such men as Magendie, Bernard and Ludwig, the 
stage was set for the next important contribution to etiology— 
the appreciation of microorganisms as agents of ill health. 
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It is difficult to say when bacteria were discovered, for they 
had been seen, their morphologic characteristics portrayed and 
even their part in the causation of disease suggested in the 
two centuries prior to 1875. However, the realization of the 
large part played by bacteria in the production of disease and 
the demonstration of practical methods for utilizing as well as 
combating them are the contributions of the group of men who 
were active in the latter half of the nineteenth century. The 
discovery of various immunologic mechanisms and their clin- 
ical application as well as the perfection of a technic for bac- 
tericulture gave an enormous impetus to the study of bac- 
teriology. The science became immensely popular, and soon 
most affections were assigned their specific organism and dis- 
ease became the battle of living cells—those of the host resist- 
ing the establishment of the invading organism. At the begin- 
ning of the twentieth century the pendulum of popularity had 
about completed its swing toward the idea that bacteria are 
the universal cause of bodily disorders. 

As indicated above, the conception that disease is a result of 
improper diet is an ancient one. Here the deleterious agent 
was positive; that is, something that was ingested brought 
about the pathologic condition. It was later realized that lack 
of specific substances in the diet could so alter normal metabol- 
ism that malfunction resulted. The agent here could be called 
negative. As early as 1170, the ash of sponges and seaweeds 
was prescribed for goiter, while in 1820 the chemist Dumas 
showed the value of iodin in the treatment of the same dis- 
turbance. Again, although beriberi is a disease of great anti- 
quity among the Oriental peoples, it was not until 1859 that 
the suggestion was made that its cause lay in the lack of some 
dietary essential. Other examples might be cited, such -as 
scurvy and rickets. The discovery of the etiology of these 
diseases brings us down to the very present in physiologic 
history. We realize, then, that there are pathologic conditions 
which can be traced back directly to the lack of something 
in the food. We can speak in truth of deficiency diseases. The 
mechanism through which the gross factor of dietary in- 
adequacy may work undoubtedly varies with different diseases, 
but under this general heading can be gathered a group of 
affections whose etiology is intensely interesting. And to the 
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practitioner dealing with the delicate membranes of the ear, 
eye, throat, nose and mouth, has been emphasized the impor- 
tance of infections of various kinds to the exclusion of almost 
all other etiologic agents. The time has come when the idea 
of long distance and less obvious causes must be considered, 
and recent advances in physiologic chemistry compel attention 
to dietary factors. 

The case of simple goiter offers a striking example of the 
importance of mere traces of a substance in the diet. The em- 
piric use of iodids and later, iodin, has been mentioned above. 
The wide occurrence of simiple goiter with its peculiar geo- 
graphic distribution is common knowledge. The classic inves- 
tigations of Moritz Schiff on the vital importance of the thy- 
roid apparatus brought renewed attention to these unusual 
glands and their affections. In 1896, Baumann discovered a 
peculiar combination of protein and iodin in the thyroid which 
he called “iodothyrin.” Further effort by Kendall resulted in 
the isolation of the active principle of the thyroid secretion, 
“thyroxin.” While these analytic contributions are interest- 
ing, the clinching evidence of therapeutic nature on humans 
has been furnished by the extensive experiments of Kimball 
and Marine, first among the school children in Akron, and 
later in Switzerland. In these experiments the use of two 
grams of sodium iodid given twice yearly resulted not only 
in prevention but also in marked reduction in the size of 
simple goiters in the large numbers of subjects treated. 
Among the rice eating peoples of the Orient, beriberi is a 
disease of great antiquity. Infection, toxins, miasmas, de- 
ficiency of protein and fats, inability to utilize other foodstuffs 
because of the high starch content of rice, lack of proper 
amounts of organically combined phosphorus, all have been 
invoked to explain the etiology of this dreaded malady. 

About 1882 Baron Takaki, an Admiral in the Japanese 
Navy, who had been trained in medicine in Europe, deter- 
mined, if possible, to reduce the enormous incidence of beri- 
beri among the sailors on long cruises. Under the influence of 
the high protein regimen idea then prominent in Germany, he 
removed some of the polished rice from the diet of the sailors 
on one cruise, increasing the protein at the same time, with 
strikingly beneficial results. Other important observations 
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were later made by a Dutch physician, Eijkmann, in Java, who 
noticed a peculiar neuritis in hens fed exclusively on polished 
rice, while those fed on rice with access to worms and insects 
or those fed on table scraps did not develop the symptoms. 
He repeated his experiments under carefully controlled con- 
ditions and became convinced that polished rice lacked some- 
thing which brown rice contained, for he had cured some of 
his chickens with infusions of rice husks. Little attention 
was paid to the application of Eijkmann’s work to the etiology 
of beriberi or to the results of Takaki’s innovations. In 1907 
lrazer and Stanton, using 300 Javanese laborers, under care- 
fully controlled sanitary and dietary conditions, performed the 
crucial experiments which proved that beriberi was the result 
of a dietary deficiency in polished rice, and that none of the 
other commonly supposed active agents played any part in the 
etiology of this disease. 


In 1912 Funk prepared a highly potent factor from extract 
of rice polishings and, because chemically it seemed to fall into 


the class of amines, while at the same time it was vital to life, 
he called it vital amine or vitamine. It was found that pig- 
eons, rats, goats, dogs, mice and monkeys required this un- 
identified dietary potency found in rice polishings. Likewise 
it was soon discovered that it occurred in many other natural 
foods, cells and tissues, and efforts have been made to purify 
and identify it, Lack of this water soluble or antiberiberi vita- 
min results, among other things, in a lack of appetite, cessation 
of growth, a development of peripheral polyneuritis, loss of 
weight, cardiac failure and death. The symptoms are similar 
in all the species studied. 


In 1907, in an effort to study the production of beriberi in 
guinea pigs by feeding rice and other decorticated cereal 
grains, Holst and Frélich produced a condition in these ani- 
mals which on further study they recognized as scurvy. This 
disease had long been known. Practically every long sea voy- 
age, military campaign or arctic expedition in history had 
been marked by outbreaks of this affection, and even at the 
present time among infants the disease is all too prevalent. The 
pathology and symptomatology of scurvy have been well 
worked out and described. Therapeutically, little advance has 





THE NATURE OF SOME DEFICIENCY DISEASES. 903 


been made since Blaine introduced lemon juice into the ration 
of the British merchant marine in 1795. 

Infection, toxicity, deficiency of potassium and constipation 
are among the alleged agents producing scurvy, but it re- 
mained for the results of experiments on lower animals to 
clarify for us the etiology of this disease. Beginning with the 
work of Holst and Fréhlich and extending to the present time, 
the moving picture of the causation of this disease has been 
unfolding in al! its details. In practically all fresh vegetables 
and ‘fruits is found an obscure dietary principle, the lack of 
which in the food causes scurvy. This substance, called anti- 
scorbutic vitamine, or Vitamine-C, may be transmitted to the 
young in the milk of the mother, and also may be stored to 
some extent in the tissues of animals, Since the diet is the 
ultimate source of this food factor, it is obvious that such a 
substance as milk will vary in its value as an antiscorbutic 
with the variation in feed given to the lactating animals. A 
weakening of the capillary walls seems to be the fundamental 
lesion in scurvy. There follow subperiosteal hemorrhages, 
especially in the joints, bleeding under the muscle sheaths, 
from the intestinal mucosa and from the gums, with subse- 
quent loosening of the teeth. In chronic cases the subperiosteal 
hematomata may become organized and calcified with resulting 
permanent bony exostoses. Death can be prevented and the 
symptoms alleviated by incorporating into the diet some raw 
fresh cabbage, orange juice, tomato juice, potato juice, or one 
of many other sources of this vitamine. Once the animal is 
cured from severe acute scurvy, the subsequent growth and 
nutrition are apparently normal. 

The antiberiberi vitamin and the antiscorbutic vitamin are 
both soluble in water, but appear to be distinct factors or 
groups of factors in nutrition. The former is fairly resistant 
to heat, and oxidation, while the latter is exceedingly sensitive 
to oxidation and to reaction. Contrasted to these two water 
soluble food factors are similar potencies which seem to accom- 
pany the lipoid fraction of the diet. 

In 1909 appeared the first of a series of papers by Stepp, in 
which he showed that diets from which all the lipoid material 
had been extracted by fat solvents failed to adequately nour- 
ish mice. Attacking the problem from another angle, Oshorne 
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and Mendel, and also McCollum and Davis, showed that in 
certain natural fats there is a substance essential to growth 
and normal nutrition of the rat. The oil pressed from some of 
the organs (especially that from the liver), butter fat, green 
leaves, and egg yolk, are rich in this dietary principle, which 
has been called Vitamin-A, or antixerophthalmic vitamine. 
Lack of this material in the diet manifests itself first in grad- 
ual cessation of growth and appetite—a common observation 
in all vitamine deficiencies. In a short time the animal exhib- 
its photophobia and edema of the eyelids with first a clear and 
then a bloody exudate. The cornea becomes cloudy, a disc 
forms and finally ulceration and blindness occur. As _ these 
symptoms progress, respiratory difficulties appear, with a 
nasal discharge. An infection of the toes, tail and often of 
the skin in general, may appear, and unless curative measures 
are instituted death occurs. Autopsy at the stage just before 
death shows renal calculi and extensive pus accumulations in 
the cranial sinuses. Another alleged effect of lack of Vitamin- 
A is an alteration of the intestinal mucosa with an accompany- 
ing reduction of blood platelets and an impaired absorption 
of fat. It appears that lack of this fat soluble food factor so 
lowers the general resistance of the animal that widespread 
infection with the above manifestations occurs. That the pre- 
viously mentioned dietary ophthalmia has its analog in humans 
is shown by the cases reported by Bloch in his clinics in 
Copenhagen during the war, Here ocular disturbances simi- 
lar to those obtained experimentally on rats were observed 
when diets poor in fat were fed to infants, and were subse- 
quently cured by feeding butter and cod liver oil. 

In 1918, Mellanby published the first of a series of papers 
in which he stated that rickets was definitely a deficiency dis- 
ease, caused by lack of a dietary principle similar to or identi- 
cal with the so-called vitamines. Rickets has long been known, 
but not always as a clinical entity, for its usual occurrence 
along with scurvy and idiopathic tetany had obscured its 
etiology. Acidosis, autointoxication, lack of exercise, infection 
and internal secretion disturbance have been suggested as the 
causative factors. The work of Mellanby stimulated renewed 
investigation into the probable dietary cause of this disease— 
experiments possible only through the use of lower animals. 
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It was found that on diets low in calcium or phosphorus or 
in both, the concentration of these elements in the blood was 
low, and calcification of the ends of the long bones in growing 
animals was not normal. It had been observed clinically that 
both direct sunlight and ultraviolet rays brought about cures, 
and these results were confirmed on animals while they were 
eating the faulty diets. It had also been shown that butter fat. 
to some extent, and cod liver oil, to s marked degree, were 
efficacious in increasing the blood, calcium and’ phosphorus, 
and also in curing rickets. Subsequent experiments by Zilva, 
by McCollum and by Steenbock have shown that in cod liver 
oil there are two factors: one curing ophthalmia and the other 
curing rickets. We can, then, add this fourth to the list of 
deficiency diseases, for rickets is caused first by a deficiency 
of the inorganic elements, and secondly by the lack of those 
stimulating factors contained in cod liver oil or released 
through the action of ultraviolet rays. 

There are other known deficiency diseases and doubtless 
many pathologic conditions which some day will be recognized 
as such. From the point of view of your activities, those 
lesions and conditions due to the lack of the-antiophthalmic 
vitamin and to the lack of antiscorbutic vitamine are of most 
immediate interest, for in both these conditions do we have in- 
volvements of the ear, eye, nose, throat, mouth and respiratory 
passages. Let me emphasize the importance of the early rec- 
ognition of the possible existence of such deficiencies, for they 
are insidious in their working, and the pathologic results are 
tremendous in their extent and intensity. A constant daily 
lack of one of these food factors may go on unnoticed in a 
rat for weeks and in an infant for months, but sooner or later 
symptoms appear convincing one that there has occurred a 
widespread physical upset. In a few days, on the other hand, 
definite improvement can be brought about merely by adding 
what amounts relatively to a mere trace of the missing factor. 
May I add a word for the experimentalist: The history of the 
development of this important field in applied therapeutics 
emphasizes the fact that the significant contributions in deter- 
mining the causes of so many of these diseases were furnished, 
not by the clinician, but by the laboratory investigator, through 
the use of lower animals. 
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ARTIFICIAL RESPIRATION AND THE RESTORA- 
TION OF BREATHING.* 


By YANDELL HENDERSON, Pu. D., 


New Haven. 


Your chairman, Dr. Sperry, has asked me to describe and 
demonstrate the best methods now available for maintaining 
artificial respiration and restoring spontaneous breathing. He 
has in mind, I believe, a case in which, owing to an intracranial 
hemorrhage, it was necessary to maintain artificial respiration 
for several hours. The old-fashioned Sylvester method was 
used and proved extremely exhausting to the operators. 

There can be no doubt that the prone pressure method, as 
described by Professor Schafer, of Scotland, is both more 
effective as a means of drawing air into the patient’s lungs 
and far easier for the operator to maintain than any other 
method. It is important that the medical profession should 
learn this method, for with the wider and wider use of elec- 
tricity and manufactured gas the number of accidents in which 
electric shock and asphyxiation occur increases nearly every 
year. The workmen in the electric light industry are almost 
universally trained to administer artificial respiration by the 
prone pressure method, and thousands of lives have now been 
saved by it, in drowning accidents as well as electric shock and 
gas asphyxiation. Unfortunately, it is not uncommon for a 
doctor, arriving while treatment is thus being administered and 
being unaware of the effectiveness of the prone pressure meth- 
od, to order the patient to the hospital, where he arrives dead. 
Continuation of the treatment in many cases would have saved 
life. 

It is true that on the operating table, under anesthesia, with 
the patient lying on his back, the Sylvester method has cer- 
tain advantages, but for nearly all other conditions the Schafer 
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method is superior. The well established rules and directions 
for this administration are as follows: 

1. Lay the patient on his belly, one arm extended directly 
overhead, the other bent at elbow and with face to one side, 
resting on the hand or forearm, so that the nose and mouth 
are free for breathing. 

2. Kneel straddling the patient’s hips with knees just below 
the patient’s hip bones or opening of pants pockets. Place the 
palms of your hands on the small of the back with the fingers 
over the ribs, the little finger just touching the lowest rib, the 
thumb alongside of the fingers; the tips of the fingers just 
out of sight. 

3. While counting one, two, and with arms held straight, 
swing forward slowly so that the weight of your body is grad- 
ually, but not violently, brought to bear upon the patient. This 
act should take from two to three seconds. 

4. While counting three, swing backward so as to remove 
the pressure. 

5. While counting four, five—rest. 

6. Repeat these operations deliberately, swinging forward 
and backward twelve to fifteen times a mimte—a complete 
respiration in four or five seconds. Keep time with your own 
breathing. 

7. As soon as this artificial respiration has been started, and 
while it is being continued, an assistant should loosen any 
tight clothing about the patient’s neck, chest or waist. Keep 
the patient warm. 

8. Continue artificial respiration without interruption until 
natural breathing is restored, if necessary four hours or longer, 
or until rigor mortis has set in. If natural breathing stops 
after being restored use resuscitation again. 

So much for the manipulative side of artificial respiration. 
I turn now to the most effective procedure for stimulating the 
patient to resume spontaneous breathing. It consists in the 
administration of carbon dioxid, either mixed with air, or 
better, with oxygen. The developments in physiology during 
the last twenty-five years have demonstrated that the normal 
stimulus to breathing is the carbon dioxid carried in the blood. 
The body must have oxygen, of course, to maintain life, but 
oxygen is not a stimulus. Lack of oxygen may at times in- 











908 YANDELL HENDERSON. 


crease breathing, but it is comparatively ineffective until se- 
rious damage has been done. Carbon dioxid, on the other 
hand, is the normal stimulus to breathing. It is the formation 
of an increased amount of this gas when we exercise which 
causes deep breathing. Conversely, it is easy in most healthy 
persons to demonstrate a failure of respiration from even a 
slight reduction of the carbon dioxid in the lungs. The subject 
need only draw three or four extra deep breaths, thus over- 
ventilating the blood, and the desire to breathe is abolished 
for several seconds. 

Basing our work upon this fact, my associate, Dr. H. W. 
Haggard, and I have introduced a method which is now being 
widely adopted for the treatment of carbon monoxid asphyxia. 
It consists in the administration of oxygen containing 5 per 
cent carbon dioxid. The latter gas stimulates breathing, in- 
creases the concentration of oxygen in the lungs, and thus rap- 
idly displaces carbon monoxid from the blood. Dr. James C. 
White, at the Massachusetts General Hospital, has proved, in 
complete agreement with our laboratory experiments, that the 
administration of carbon dioxid after ether anesthesia results 
in a restoration of vigorous breathing and a rapid elimination 
of the anesthetic. Consciousness is quickly restored, and nau- 
sea and vomiting are very much reduced. At that hospital and 
elsewhere a number of lives have already been saved by the 
use of carbon dioxid inhalation on patients in whom respiration 
was failing. 

In particular, it has proved effective in restoring and main- 
taining normal breathing after operations upon the brain. 








LX. 


DIAGNOSTIC POINTS IN SYPHILITIC DISEASES 
OF THE INTERNAL EAR. 


By Davin N. Husik, M. D., Aanp Davin Nusspaum, M. D., 
PHILADELPHIA. 


Affections of the hearing organ in luetic patients has been 
observed and reported, as early as the sixth century B. C. But 
the exact knowledge of lues in general and of the syphilitic 
diseases of the ear in particular is of very recent date. The: 
great strides, the almost revolutionary advances made in the 
last few years, are due to three epoch making contributions to 
medical science, namely, the Wassermann reaction, the intro- 
duction of Ehrlich’s salvarsan in the therapeutics of lues, and 
lastly, the most important of all, the discovery by Schaudinn 
of the spirocheta pallida. 

A sharp line must always be drawn between luetic patients 
with an accidental ear affection, that have absolutely no con- 
nection with the systemic disease, and those where the ear 
involvement is directly traceable to the syphilitic virus. 

As usual, statistics vary, but it may be considered as a fair 
average, according to Alexander, who made a careful study 
of over 10,000 cases, to figure that between 1.5 to 2.50 per 
cent of all ear diseases are due to a real luetic infection, and 
in tabes the percentage runs up very high, almost 30 per cent. 
Experience has also proven that the most damaged part of the 
auditory organ in lues is the inner ear, while the external and 
middle are hardly affected in comparison. 

The Wassermann reaction properly interpreted, by making 
the examiner independent of the patient’s subjective data, is 
a most valuable factor in determining the specificity of an ear 
affection. It helps clear up an obscure etiology, of which the 
patient is honestly ignorant or is willfully hiding, and not un- 
like diabetes, casually discovered by a routine urine examina- 
tion, a positive Wassermann will reveal an heretofore un- 
suspected lues. 
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Quite as important as these general symptoms, in the opinion 
of many writers even outranking them, are those due to the 
diseased ear itself; these local symptoms are due either to a 
lesion of the cochlear nerve and acoustic labyrinth alone, or 
to an isolated vestibular nerve, and static labyrinth affection, 
or to a lesion of both branches of the eighth nerve, and the 
entire labyrinth. We have fortunately at our command at 
present exactly worked out cochlear and vestibular function 
tests that give us many important clues to our ultimate goal, a 
correct diagnosis. 

The internal ear, as has been shown by experience, is the 
most sensitive to luetic infection, and since its proper function- 
ing is of such vital importance to the well being of a normal 
individual, it has naturally attracted the attention of a host 
of writers, and many a reliable symptom has been worked out 
for its proper diagnosis. By means of these function tests we 
are able to bring to light certain findings that are characteristic 
and peculiar to this disease alone and to none other. 

We expect in an ordinary ear condition caused by suppura- 
tion or toxemia and resulting in a lesion of the nerve, a dislo- 
cation of the sound perceiving apparatus, which translates 
itself into a shortened positive Rinne. In other words, while 
the conduction of the sound wave is better, and lasts longer 
through the air than through the bone, both are equally short- 
ened. They retain their compartive relationship as in the nor- 
mal ear, but are of a shorter duration, quite in exact proportion 
to the degree of the diminished hearing. In the lesion of the 
inner ear, due to a recent luetic infection, we find in more than, 
80 per cent of cases a most striking contrast between air and 
bone conduction, namely, that shortened bone conduction is 
quite out of proportion to the degree of the demonstrable 
lesion. 

This symptom was known to the older writers for years, but 
only recently has it been given its proper interpretation. Its 
foremost place in the diagnosis of a syphilitic inner ear lesion 
has been given to it by O. Beck of Vienna. He states that if 
a person has normal hearing for the whispered, spoken and for 
the low voice, a middle and high tuning fork, but presents at the 
same time a shortened bone conduction, it is characteristic for 
general syphilis, or at least our attention must be called to it, 
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While it is always present, its degree of intensity varies. We 
often get to see cases where the diminished hearing is so slight 
as to be hardly noticeable, while the shortened conduction is 
so pronounced as to last as long as the duration of the vibra- 
tion produced by a hard stroke of the fork. This condition 
is found in slowly developing bilateral neurolabyrinthitis in 
chronic lues, while in the recent cases and in their secondary 
stage it is less marked. It is also found that while a normal 
individual will show a shortened bone conduction when ap- 
proaching the fifties, among others due to arteriosclerotic 
changes, a luetic one will present this sign much earlier in life. 

Truly, a shortened bone conduction is also found in trauma 
of the head, hydrocephalus, tumor of the brain, and when 
arteriosclerotic changes occur later in life. But we must al- 
ways keep in mind that in these cases we do not deal, like 
in syphilis, with an otherwise apparently normal individual, but 
with rather a sick person with such an ample array of symp- 
toms as to make a wrong diagnosis an impossible thing. 

According to O. Beck, the shortened bone conduction makes 
its appearance in about the same time as the Wassermann re- 
action, when the localized infection becomes, constitutional. 
when the spirochete invade the lymph and blood vessels. This 
occurs at the beginning of the secondary stage, and if the pa- 
tient at this time has a normal hearing we may absolutely inter- 
pret this sign of reduced bone conduction as the first prodro- 
mal warning of a generalized lues, in advance of any other 
symptom. It is a constant finding in cases of syphilitic brain 
infection and basal lues. 

3eck also believes that this important, almost pathognomo- 
nic, symptom does not owe its origin to the lesion of the inner 
ear itself, because in such an instance we must have dimin- 
ished hearing, while in these luetic internal ear insults, a nor- 
mal hearing is almost characteristic. He therefore concludes 
that it is due to increased intercranial pressure, and believes to 
have proven it by the withdrawal of 3-4 cm. of spinal fluid, 
which caused a disappearance of the shortening, only to return 
a few days later. 

Another factor in its causation is the change that the dura. 
the lining of the skull, is undergoing in syphilis. It has repeat- 
edly been shown that a mild and symptomless meningitis is tak- 
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ing place with resulting thickening of the dura. This in its turn 
is changing the relation between the bone and its underlying 
lining, thus influencing the vibrations. Artificial hyperemia with 
resulting increased intracranial pressure has been produced by 
tying a rubber band around the neck of a normal individual 
until he becomes blue, but no bone shortening could be demon- 
strated, just because the dura in this case did not undergo any 
changes, 

The second big group of remarkable symptoms relate to the 
static labyrinth, and they manifest themselves first, in an ab- 
normal reflex irritability, and secondly, paradoxical vestibular 
reactions. All of the vestibular reactions presume a free move- 
ment of the peri- and endolymph, and, in case of disease caused 
by exudate or suppuration, they will disappear, according to 
the underlying pathology, in a certain order. 

We will first miss the caloric, then the turning and last 
the fistular reaction, keeping exact step with the gradual ad- 
vance of the labyrinth disease. Should there be a reversal in 
the order of their disappearance or a discrepancy in the inten- 
sity of the different reactions, we must dismiss the idea of a 
suppurative process and lean toward the diagnosis of a luetic 
affection. Thus we may get no turning but a good caloric re- 
action, less frequently the caloric is gone, and the turning is 
present, or the caloric is increased while the turning decreased 
and vice versa. 

Another peculiarity is the difficulty in producing artificial 
nystagmus, and even then there will be no dizziness present. 
We must be careful about the interpretation of this symptom 
in children, as they will show the same condition with never- 
theless a perfectly normal ear, 

A very interesting abnormality is the causation of a fistular 
symptom without any underlying anatomic basis. Neither the 
labyrinth wall, nor the drum, nor the middle ear show any 
changes. They are normal and intact; yet we may produce 
an aspiratory or compressory nystagmus—in other words, a 
fistular symptom without a fistula. (Hennebert, Alexander, 
Barany.) This symptom, characteristic for hereditary lues, is 
not constant ; it continually varies. It may be either aspiratory 
or compressory nystagmus in character, and suddenly change 
around without any cause. It may disappear for a few weeks 
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and then completely vanish. Its presence shows a high degree 
of labyrinth affection and is always accompanied by a marked 
reduction of hearing. 

Some of the abnormalities and peculiarities encountered in 
luetic inner ear disease can be explained satisfactorily, more 
or less. Some, like the fistular phenomenon, are very hard. 
The paradox of the disappearance of the turning, with reten- 
tion of the caloric reaction, can be explained by the fact that the 
turning of an individual is a very short stimulation and in- 
capable of surmounting the lesion in the vestibular branch, 
while the caloric test is a continuous stimulation as long as the 
water is running, and the summation of these stimuli is power 
ful enough to pass the nerve injury. 


SUMMARY. 


The diagnostic value of the above described symptoms re- 
veals itself in cases where no reliable history of previous 
infection can be gotten or no signs of secondary syphilis can 
he detected anywhere in the body. 

In young individuals with none or very slight middle ear 
pathology, but complaining of rapidly progressing impairment 
of hearing, a diagnosis of syphilis of the labyrinth becomes 
almost positive. 

In cases of normal drum or insignificant changes in the mid- 
dle ear, accompanied by a high degree of diminished hearing, 
with a positive Rinne and a much reduced or totally missing 
bone conduction, labyrinth lues is very probable. 

In hereditary syphilis, where a Hutchinson’s trio is not very 
prominent, or entirely absent, a fistular reaction while the 
drum is intact, points to syphilis of the inner ear. 

1610 Spruce St. 



































LXI. 


SUGAR IN THE TREATMENT OF OZENAL 
RHINITIS. 


By Cuar.es B. Youncer, M. D., 


ASSISTANT PROFESSOR OF RHINOLOGY AND LARYNGOLOGY, 
NORTHWESTERN UNIVERSITY MEDICAL SCHOOL, 


CHICAGO. 


In the Illinois Medical Journal of December, 1915, I pub- 
lished a brief account of the treatment of a series of cases of 
ozenal rhinitis with cane sugar. The first few cases were 
treated in this manner about two years previous to that time, 
but the great improvement shown in these initial experiments, 
especially after the lapse of several months, encouraged me to 
conduct an investigation on a larger scale, and the conclusions 
were published as stated. 

In making the first report no claim was made to priority in 
this mode of treatment. To the best of my knowledge there 
was no record at that time, nor have I been able to find in the 
literature since, any reference that sugar was used for this 
purpose previous to my experiments. The writer would esteem 
it a great favor if authentic information to the contrary might 
be given. 

The use of sugar was prompted by the indications of a fer- 
mentative or putrefactive action in these cases, or, to be exact, 
the thought occurred that if cane sugar will prevent decompo- 
sition in a fruit jar, why will it not have a similar action in 
the nose? The chief advantage in the fruit jar is that air is 
excluded. In this connection it may be said that exclusion of 
air from the nose in these cases causes a decided lessening 
and disappearance in some cases of the crusts and fetor. Gott- 
stein was the first to recommend the introduction of tampons 
of cotton wool into the nose to exclude air. Other experiment- 
ers packed the entire nose, some with medicated gauze. 

I wish to state emphatically that the employment of sugar 
in these cases was not expected to cure the disease known as 
atrophic rhinitis. It was aimed directly at the disagreeable 
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odor and crusts that characterize some of these cases. That 
it is a useful agent for this purpose there can be no doubt. 
For a proper understanding of the purpose involved it is best 
to consider atrophic rhinitis in two classes. The one class, 
where there are atrophic changes in the nose without the 
formation of crusts or odor, and second, the class of cases 
where the atrophic condition is accompanied by the formation 
of crusts and fetor. These latter cases are designated ozenal, 
ozena meaning stench. 

The series of cases reported in 1915 have been followed by a 
consistent application of this mode of treatment since that 
time. In this I have had the cooperation of a number of 
colleagues and feel confident they share my belief that cane 
and other sugars have proven their real merit in the control of 
these disagreeable symptoms. 

The following histories are submitted as being fairly typical 
of the many that have been compiled in these cases: 

Case 1.—E. S. T., referred by Dr. J. G. W. Patient Ameri- 
can born, 26 years old, single. Family history: Has one sister 
older than himself, who has had no dIness. Father and mother 
living. Father has rheumatism, Mother well. Mother’s moth- 
er died of tuberculosis. Personal history: About nine years 
of age had bilateral acute otitis media with suppuration that 
lasted several months. This had its onset with acute coryza. 
No history of scarlet fever or other infectious diseases of child- 
hood. Nasal disturbance followed immediately upon ear in- 
fection. Both sides of nose affected from the beginning, the 
right side the worse. Crusts and odor appeared at once and 
have persisted ever since. In 1914 patient states he was treated 
every day for eighteen months without relief. Examination 
showed characteristic findings of ozenal rhinitis. Wassermann 
negative. Red and white blood cell count normal. Treatment 
in this case was as follows: On the occasion of patient’s first 
visit to the office specimens were taken for laboratory tests. 
Two days later the nose was thoroughly cleansed with a warm 
mild alkalin solution. Special care was taken to remove all 
secretion from the middle turbinates, the middle meati, eth- 
moid surfaces and the postnasal space. Strips of gauze one 
inch wide and six inches long, saturated with simple syrup, 
were then packed gently into this region so as to come into 
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contact with as much mucous surface as possible. These were 
removed about six hours later by the patient. This process 
was repeated on alternate days for two weeks. At the end of 
that time the odor had completely disappeared, and no more 
crusts were appearing. The patient was then instructed to 
cleanse his nose once daily with alkalin solution and follow 
this by snuffing a generous quantity of pulverized cane sugar 
into the upper nostrils, His improved condition continued for 
about a month, when his work as a mechanic necessitated leav- 
ing the city. 

Case 2.—Miss T., referred by Dr. J. C. D. Patient 20 vears 
of age, of Italian parentage. Family history: Father and 
mother living. Father had middle ear abscess some years ago, 
is diabetic and has ozenal rhinitis. Mother has always been 
well. No family history of tuberculosis. Patient has four 
sisters. One sister, 1% years younger, had ozena following 
diphtheria. During the attack of diphtheria, patient occupied 
same bed with younger sister, and her ozena appeared later. 
This was at the age of ten and has persisted since that time. 
She was under constant treatment for three years and three 
months without relief. Patient also has six brothers, one of 
whom, 17 years of age, has ozena. The only other item of 
interest in the personal history is an attack of pneumonia in 
infancy. Examination of this case showed typical picture 
of ozenal rhinitis, Examination for tuberculosis negative. 
Urinalysis and blood count negative. Wassermann not ob- 
tained. This case was treated during the first two or three 
weeks ‘in the same manner as the previous one, with cessation 
of symptoms. She had been using daily for some time a solu- 
tion of permanganate of potash, but without much effect. Pa- 
tient has been under observation somewhat more than a year. 
She uses pulverized sugar once a week and comes for exami- 
nation once a month. Odor never present, but small crusts 
occasionally. Appetite, poor at the beginning, is good now 
and weight has increased. Mental condition greatly improved. 
Olfactory sense, greatly impaired at first, has returned in a 
large degree. 

Case 3.—Miss F. P., referred by Dr. V. A. Patient Ameri- 
can born, 17 years old. Family history: Father died of pneu- 
monia. Mother living and well. Brothers, two, and sisters, 
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four, living and well. No one else in the family has nasal trou- 
ble, except mother who lost her sense of smell several years 
ago, but who has no crusts or odor. Personal history—Scarlet 
fever at 7, and nasal disease dates from that time. Crusts and 
odor appeared four years ago. The odor was very bad at 
first, but later disappeared without treatment. Sense of smell 
completely disappeared two years ago. Crusts still persist. 
Examination of this case shows characteristic crusts with 
faint ozena. No tubercular condition determinable. Urinaly- 
sis and blood count negative. Wassermann not obtained. 
Patient has been under sugar treatment for five weeks. Two 
weeks ago the sense of smell commenced to return. The first 
indication of the returning olfactory sense was the detection 
of the aroma of coffee. The odor of cold cream was next and 
other odors as camphor and ammonia have since been cor- 
rectly interpreted. 

Case 4.—Mrs. M., American born, married, 57 years of 
age. Family history: Mother had tuberculosis for many 
years, with history of repeated hemorrhages. Died at 70. 
Never reached 100 pounds in weight, but gave birth to seven 
children. Patient’s father died of Bright’s. Qtne sister living. 
No similar trouble. Another sister died of intestinal tuber- 
culosis. ‘Three brothers living, none in good health, but none 
distinctly tubercular. Personal history: Small crusts formed 
in nose ten or twelve years ago, but no odor at that time. 
Four years ago after bathing in salt water had an acute nasal 
infection. Crusts were much worse after this and odor ap- 
peared. Patient lost sense of smell eight years ago and it 
has not returned. Patient has a grown son and daughter, but 
no similar trouble has appeared in them. In this case trans- 
illumination and X-ray indicated an involvement of ethmoid 
cells on both sides. As a preliminary step, the middle turbinates 
were elevated and the cells exenterated as thoroughly as possi- 
ble. After allowing two weeks for healing, treatment of the 
ozena was begun in the usual way. Patient lives in a neigh- 
boring city and comes once a week for treatment, meanwhile 
using pulverized cane sugar at home. One month after start- 
ing treatment, the ozena and crusts have disappeared. There 
is still some mucopurulent discharge in one nostril. Patient’s 
general condition is also much better. 
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The etiology of atrophic rhinitis considered in its broadest 
sense, covers a wide range of possibilities, and while numer- 
ous theories have been presented from time to time, it may 
be said in all fairness, I believe, that if there is one specific 
cause for the disease it has not thus far been satisfactorily 
demonstrated. <A brief review of the observations as to prob- 
able etiology will be given, although it would suit the purpose 
of this paper better, and perhaps avoid confusion, to consider 
the etiology only as it concerns the fermentative or putrefactive 
phase of the subject. 

I. Structural—There is a peculiar physiognomy present in 
many of these cases, viz. the broad face, prominent cheek bones 
and flat nose, with wide ala nasae. Different authorities refer 
to this structural change as both congenital and acquired. 
Wingrave found it in 20 out of 60 cases. Meisser found that 
in patients with ozena in 97% per cent the skull was of the 
broad type and in only 2% per cent of the narrow type. In 
the normal individual the proportion is about equal. Increased 
roominess in the nose is the rule, with an occasional exception. 
This is generally attributed to a shrinkage of the turbinate 
bones, through congenital nondevelopment or as the result 
of atrophy. 

If. Hereditary Predisposition.—Instances are cited where 
all children in a family, including one or both parents have 
had this ailment in an unmistakable form. There are other 
instances where some children in a family have had the disease 
while other children were free from it. My own records show 
one family of eleven children in which the father, two 
daughters and one son were severely afflicted. There were no 
signs of the disease in the others. 

IIIf. Contagion.—In the family above referred to in my own 
experience, two of the daughters had slept together for sev 
eral years. The younger of the two had ozena from early 
childhood, about five years of age as nearly as determinable. 
The sister 1% years older acquired the disease sometime after 
the two became bedfellows. The fact that they also occupied 
the same bed while the younger sister had diphtheria, may 
be of importance, in view of the theory propounded by Belfanti 
and Della Vedova in 1895 that ozena was caused by the Klebs- 
Loeffler bacillus. In this particular case, the older sister did 
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not acquire diphtheria at the time so far as known, but the 
ozena did appear later on, Mackenzie did not believe the dis- 
ease contagious, giving one reason that a certain nurse with 
ozena had not given the disease to one of many children in 
her charge. A case is cited where a young girl contracted 
the disease from an aunt with whom she slept regularly. 

IV. Constitutional—tThere is little to support the theory 
of either a tubercular or syphilitic basis, and the inclination 
seems strongly in favor of discarding any connection between 
these diseases and ozenal rhinitis per se. Both of these sys- 
temic diseases attack the nose, but each in its own character- 
istic manner. The fetor produced in nasal syphilis is the 
product of caries or other destruction of tissue and is a dif- 
ferent odor from that of ozena. Where syphilis and tuber- 
culosis are found in cases of ozena rhinitis, it may generally 
be assumed as merely coincident. 

V. Asa Secondary Involvement.—Whether any actual rela- 
tionship exists between sinus disease and ozena is questionable, 
with the odds in favor of the conditions being independent, not- 
withstanding that they are fourrd coexistent in some cases. 
Griinwald took a radical view in this regard, claiming that he 
found sinus suppuration or some other local source of dis- 
charge in every case of ozena, and that he cured his cases sim- 
ply by treating this local affection. He seems to have regarded 
the ethmoidal cells as most frequently affected. This observer 
even included adenoid and tonsil infections as probable sources 
of the ozena, and such cases, admittedly, cannot be considered 
in this connection. Many distinguished rhinologists state that 
sinus suppuration only rarely occurs, and that certainly it is not 
the principal cause of ozena. Lennox Browne said that the 
mere fact that there may be a suppurative discharge from 
one or more sinuses “does not explain why the specific, unique 
odor should issue from the sinuses. However, it is rarely 
that the smell of pus in the antrum or other sinuses is truly 
ozenic.”” Ozena has also been regarded as secondary to sup- 
purative diseases of the nose in early childhood. This view 
was strongly supported by Bosworth. Again, it has been re- 
garded as a culminating stage of hypertrophic rhinitis. Ex- 
planation of the atrophic changes that occur might be found 


in this. but it furnishes no reason for the ozena, The odor 
« 
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has also been considered in connection with the fatty degenera- 
tion changes that often take place in the cells of racemose 
glands. 

VI. The theory that ozenal rhinitis is of microbic origin 
has much to support it. Cultures of the coccobacillus mucosa 
of Beeritz were claimed by Hofer to have the characteristic 
ozenal odor. The local applications of this culture to the nasal 
mucous membrane of a rabbit, as well as intravenous injec- 
tions, in his experience, resulted in typical rhinitis with the 
characteristic smell. De Simoni inoculated normal mucous 
membrane with the pseudodiphtheria bacillus, the Loewenberg- 
Abel bacillus, the diplococcus lanceolatus of Frankel and with 
ozenal crusts but did not succeed in reproducing the disease. 
In the coccobacillus fetidus ozenz, Perez believed that he had 
discovered the specific cause of the disease, that the disease 
was truly contagious, and frequently was transmitted to the 
human by contact with the muzzle of dogs. The belief of 
Perez has had a revival in the more recent work of Horn and 
others. The staphylococcus pyogenes aureus is an almost 
constant finding in these cases, and among others reported 
are the bacillus coli communis and the Friedlander bacillus. 
The pseudodiphtheria bacillus is found normally in the tear 
sac and because of being washed down upon the nasal mucosa, 
its appearance there cannot be regarded as of important 
significance. 

The bacterial flora in these cases is large, and for the most 
part the microorganisms are the same as are found in non- 
atrophic or nonozenic cases. Belfanti and Vedova declared 
that the Klebs-Loeffler bacillus was constantly present in ozena. 
They and other observers took the stand that atrophic rhinitis 
was in fact a chronic nasal diphtheria, notwithstanding that 
the bacillus was found by some in less than twenty-five per 
cent of cases. The writer’s recent cases have all been exam- 
ined microscopically, and repeated examinations made in each 
case. In some of these Klebs-Loeffler bacillus or a pseudo- 
diphtheria bacillus, such as described by Hoffman, were found. 
Abel and other competent observers found a microorganism, 
the bacillus mucosus, constantly present in the discharges. The 
bacillus is found in almost pure culture in the fluid part of 
the ozena crusts, and led to the belief that the cause had been 





SUGAR IN THE TREATMENT OF OZENAL RHINITIS. 921 


found. This belief was disputed by the discovery that the 
bacillus was never found in the tissues. This microorganism 
was found freely in the writer’s specimens. 

Dr. Joseph Beck in his book just published, makes this com- 
ment as to the etiology and pathology of this disease: “What- 
ever possibility we may favor as to its etiology—i. e., a specific 
infection or secondary to a purulent rhinitis or accessory sinus 
disease, or a faulty local development, syphilis, or as a local 
manifestation of some other disturbance—the ultimate path- 
ologic examination reveals the one picture. Microscopically 
the turbinates, particularly the inferior, appears small and 
collapsed. Early the mucous membrane appears gelatinous 
like, later dry and pale. The crust formation and odor are 
prominent features. Microscopically, in the early stages, there 
is an actual hypertrophy, particularly of the glands. These 
later become markedly distended and by this process lose 
their function. The lining ciliated epithelium become squam- 
ous in type, while the tissue lining the antral side shows marked 
thickening. The principal change is in the bone, i. e.—the 
early disappearance of the marrow spaces. In the early period 
the mucous membrane is covered with mucilaginous secretion, 
frequently spanning over tothe septum. After this is wiped off 
the surface, the glazed appearance of the turbimate is in evi- 
dence. Very rapidly there seems to be a flattening of the bone 
structure and corresponding atrophy over it. Finally there 
is almost complete disappearance of the inferior turbinate; 
simply a small ledge remains along its entire attachment. The 
changes in general appear to be due to nutritional disturbance, 
such as the early increase of connective tissues, disappearance 
of the mucous glands, fatty degeneration and desquamation 
of the epithelium. Secondary infections always take place and 
nonpathogenic organisms can be isolated. The bacterial flora 
is made up of many staphylococci and many varieties of bacilli. 
The bacillus fetidus ozenze (putrefactive organism) has been 
considered a specific cause of the disease. The crusts when 
examined show microscopically a great deal of fibrin in the 
meshes of which are many dead epithelial cells and leucocytes.” 
The author states his belief that the type of pathologic change 
suggests that the disorder is a manifestation of some nutritional 
disturbance and has employed polyglandular substances in 
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treatment. The use of glucose is also recommended by Beck. 

Here, however, we approach the argument which we desire 
to offer. There is abundant reason for believing that the odor 
and the crusts are the direct product of a fermentative or 
putrefactive process. Lack of London said that the bacillus 
mucosus of Abel and other organisms such as the coccobacillus 
of Lowenberg or Beeritz, or the bacillus fetidus ozene of 
Perez are probably putrefactive bacilli. They may be the cause 
of the ozenic stench, but in his opinion there is no conclusive 
reason for believing that they have anything to do with the 
cause of the underlying disease. That the fermentative or 
putrefactive hypothesis stands foremost was likewise voiced 
by Lennox Browne some years ago in these words: “It is 
inevitable that an explanation (of the ozena) will be sought 
in the direction of fermentative changes, and in the life- 
processes of the microorganisms.” 

Lack further says that “if the nose be cleansed, and then 
packed so as to exclude the air, the discharge is usually a 
thin clear fluid, but sometimes it is yellow and opaque. This 
shows that the discharge as it first forms is fluid, and that the 
crusts are due to its retention in the nose, and exposure from 
the constantly passing air stream.” Furthermore, “it seems 
most likely that differences in the chemical constituents of the 
secretions enable different putrefactive organisms to flourish 
or to yield different chemical products as the result of decom- 
position. It may, however, be taken as proved that the fetor, 
equally with the crusts, subsequently is produced in the nasal 
cavity.” 

However, else we may regard the disease called ozenal 
rhinitis, the outstanding feature is the symptomology. The 
crusts and odor have a certain character or distinction, differ- 
ent from anything else pertaining to the nose or the human 
body in general. They must be regarded as symptoms only, 
and not as a disease. That they are due to a fermentative or 
putrefactive process that takes place in the nasal cavities seems 
certain, therefore the accessibility to treatment. The crusts 
and the odor are what the patient seeks relief for. 

Herein lies the rationality of the sugar treatrhent. If it can 
be regarded as simply a symptomatic treatment, well and good, 
but if, as reliable authorities contend, the fluid upon enter- 
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ing the nasal chambers is clean and inoffensive, and if 
the putrefactive change takes place thereafter, then why does 
it not seem reasonable that a cure may be effected? Let it be 
understood that this does not imply the cure or even alleviation 
of any concomitant disease, or symptom complex, but ozena 
per se. 

Just why or how the sugars are so effectual in these cases 
introduces an interesting study. The foremost symptom of 
the disease is the one from which it derives its name, the 
ozena. In some instances this odor is overpowering in its 
offensiveness to the olfactory sense of those who come in 
contact with it. Those afflicted are in constant misery and 
some despair of any relief. They shun the society of others, 
and they are ostracized by society. The patient’s own olfactory 
sense is frequently dulled or totally lost by the ravages of 
the disease, and the ailment often progresses to its worst form 
before the afflicted person realizes it. Even then, the patient 
may be brought to a realization of his or her condition only 
by the actions or advice of others. Relief is sought first of 
all for the ozena. The crusts are rather secondary in impor- 
tance from the patient’s standpoint, because-they can be con- 
cealed. The odor cannot. 

The production of this intense, penetrating, permeating odor 
may be explained in the volatile products of putrefactive bac- 
teria, specific or otherwise, that live upon the tissues and 
secretions in the nasal passages of these subjects. We can 
believe that some of these bacteria are to be found superficially ; 
that others are located in the deeper parts of the epithelium 
or protected within the recesses of the tissues. We may follow 
this line of reasoning, and assume that whatever agency is 
employed to inhibit the growth and activity of these putre- 
factive organisms, may be brought in actual contact with some 
and not with others. We do know that sugar, or some of the 
sugars, when placed in contact with the diseased epithelial 
surfaces, do actually and, I believe without exception, greatly 
diminish the odor and in many instances absolutely abolish it. 
during the term of its use, at least. There are two possible 
ways in which the sugar may accomplish this result. The 
first, and probably of most importance, is the dehydrating 
action, whereby water is extracted from the bacteria, render- 
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ing them inert. This is what occurs in the fruit jar. There 
is a similar action in the curing or “jerking” of beef. The 
difference is that in the fruit jar the osmotic process is con- 
fined to the bacteria, while in the case of the beef, water 
is extracted both from the bacteria and the beef tissues. It 
comes well within the scope of reason to argue that the appli- 
cation of sugars to the diseased nasal epithelium may by 
dehydration of the bacteria and also the tissues in which they 
flourish inhibit or even stop their growth and activity. Now 
to consider the second possible, and we may venture to call 
it a plausible influence exerted by the sugar to bring about 
such decided alteration in the foul condition as we first find 
it. The process is a cleansing, disinfecting—in short, a puri- 
fying one, and the sugar exerts a most powerful action con- 
sidering the short time, not over two weeks in the average 
case, in which it is accomplished. Bacteria that are common 
to the nasal mucous membrane together with putrefactive bac- 
teria found there in these cases are not unlike the microorgan- 
isms that inhibit other tissues of the human body with respect 
to their habits of life. The source of their sustenance and 
energy is in the protein of the tissues they inhabit. It is not 
unusual in the metabolic process whereby the nitrogenous 
substances in the human tissues are converted to bacterial uses, 
that the resultant product is of an offensive character, May 
it not be conceived, therefore, that the characteristic odor of 
this disease may be attributed to a distinctive chemical or bac- 
terial action taking place in the tissues and secretions of the 
nose, resulting in this peculiarly disagreeable product ? 

In this connection it may be reasoned that the power of 
sugar is applied not only as dehydrant, but to alter the meta- 
bolism of the bacterial cells in the deeper layer of tissue where 
the osmotic phenomena cannot take place and thus bring about 
a change in the end product. That the activities of bacteria 
are influenced or actually determined by the character of in- 
jested material is well established. Bacterial cells inhabiting 
the nasal membrane, live normally upon the proteins easily 
available, but like other microorganisms have a decided pref- 
erence for the sugars. Glucose, of all sugars, appears to have 
the greatest attraction. It is the choicest morsel in the bac- 
terial diet. When sugar in some form constitutes, or becomes 











925 





SUGAR IN THE TREATMENT OF OZENAL RHINITIS. 


in part, a source of bacterial life and energy, the bacterial 
activities undergo a radical change. There is a reformation, 
so to speak, and here is where we find the practical application 
to the point at issue. Where, as a result of the usual activities 
of certain bacteria in the nose, we find a putrid residue, the in- 
jestion of sugar by the bacteria result in the formation of 
lactic acid which is entirely inoffensive. 

In searching for some evidence as to the truth of these two 
assumptions, the writer has appropriated the following excerpt 
from the studies of Arthur I. Kendall, professor of bacter- 
iology, Northwestern University Medical School. 

“Two great classes of energy containing substances are gen- 
erally available for microbic catabolism, namely, the carbohy- 
drates, and the proteins or their derivatives. Oxidizable car- 
bon is contained in each, but the substances resulting from 
the respective intracellular vital combustions of this carbon 
are, or may be, widely different. Thus the same organism, 
utilizing the carbon of a carbohydrate for its energy on the 
one hand, or the carbon of a peptone on the other hand, may 
be a veritable Dr. Jekyll or a Mr. Hyde in so far as the 
result of its activity are concerned. A few examples selected 
from a multitude of well authenticated instances of this im- 
portant phenomenon will be illuminating. The diphtheria 
bacillus, growing in a broth medium containing peptone and 
meat extractives, but no utilizable carbohydrate, produces that 
potent specific soluble toxin known as the diphtheria toxin. 
The colon bacillus cultivated in the same medium forms indol 
from the amino acid tryptophan. Bacillus proteus elaborates 
a soluble proteolytic enzyme under similar conditions, The 
Shiga dysentery bacillus generates a soluble poison from the 
same ingredients, which is said to be unlike that formed by 
any other microbe. Each organism, so it appears, acts char- 
acteristically and differently upon the common protein ‘con- 
stituents of the broth medium, in that the soluble products 
resulting from its growth are distinctive. The same holds 
in the human body, where the protein of the human tissue 
furnishes the requisite nutriment. The diphtheria bacillus 
through its exotoxin incites the clinical entity, diphtheria. The 
Shiga bacillus is the etiologic agent of one type of bacillary 
dysentery. In like manner, bacillus coli forms indol in the ali- 
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mentary canal from the tryptophan of the ingested protein of 
the food. A striking change in the character of the products 
formed by these microbes takes place if some ordinary glucose 
is added to the respective cultures before inoculation. It must 
be remembered that the nitrogenous (protein) constituents of 
the culture medium remain quantitatively and qualitatively the 
same ; the only change is the mere addition of a small amount 
of glucose. The diphtheria bacillus does not form the potent, 
soluble toxin in the glucose protein medium; it produces lactic 
acid. The Shiga bacillus fails to make its characteristic poison ; 
it also forms lactic acid. Indol is no longer detectable in the 
glucose broth culture of the colon bacillus, and no soluble 
proteolytic enzyme can be detected in the filtrate of the glucosé 
broth culture of bacillus proteus. In place of indol and the 
enzyme, both the colon bacillus and bacillus proteus cultures 
contain acidic products, mostly lactic acid. * * * A mass of 
information has accumulated which indicates very clearly that 
utilizable carbohydrate added to cultural media protects or 
spares the protein of the medium from breakdown for energy 
among the vast majority of microbes, precisely as carbohy- 
drate protects protein in the animal and the human body.” 

In further support of this method of treatment, and a prob- 
able explanation of its effectiveness as herein set forth, I would 
call attention to the report of Benians and Hayton in the 
Journal of Laryngology, London, 1919. They simply modified 
the sugar treatment by the substitution of glucose and glycerine 
which have virtually the same chemical action upon the tissues 
and bacteria. Mention is made of 1, the bacillus mucosus cap- 
sulatus of Lowenberg, suggested as the cause of the atrophy 
of the mucosa ; 2, of the acid fast bacilli described by McKenzie 
and Wingrave as found in the ozenal crusts; and 3, of the 
coccobacillus fetidus of Perez. It seems probable to Lenians 
that the last is, to a large extent at least, the cause of the 
offensive odor of ozena. This is described as an organism 
that has very little capacity for fermenting or living on the 
carbohydrate bodies; even glucose is not fermented by all 
strains and the action on it is slow, It did not ferment 
glycerine. It apparently lives entirely on protein bodies; and 
end products of protein digestion, such as indol and other 
fetid substances, quickly appear on the culture medium. On 
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the other hand, the staphylococcus albus, the organism most 
frequently isolated in the nasal cultures, ferments most carbo- 
hydrate bodies and usually glycerin. Although these cocci fer- 
ment and destroy protein they do not carry the process to 
the length of producing indol and the foul endbodies of tryptic 
protein digestion. The writer points out that whatever organ- 
ism is actually responsible for the foul smell, it arises as a 
result of bacterial decomposition, or, in other words, is due 
to the presence of endproducts of tryptic fermentation. Benians 
argues three courses to combat tryptic fermentation: 1, Re- 
moval of the ferment and its source of origin; 2, alteration 
of the nature of the substrate, substituting some other body 
as completely as possible for the protein constituent: and 3, 
alteration of the reaction of the substrate, making it acid in- 
stead of alkalin. The opinion of this investigator is that 
glucose and glycerin best serve these purposes. 

It will be seen that the theory outlined above coincides in 
the main with the explanation offered by the essayist. Hayton 
gives the clinical results in ten cases, saying that after a short 


application of the treatment, the headache and fetor in all cases 
disappeared and the greenish crusts were replaced by mucoid 


secretions. 

Reference was made in the case histories as to the manner 
in which sugar may be applied in the treatment of these cases. 
The author has found that the quickest and best results are 
obtained by the use of strong solutions every other day for 
the first two weeks. After that one may be guided by the 
necessities of the individual case. Cleansing the nose thor- 
oughly before applying the sugar solution is very essential. 
Then strips of soft gauze, one inch wide and six inches long, 
are saturated with simple syrup or glucose in glycerine and 
packed gently into the upper recesses of the affected nostril. 
Indiscriminate packing will not do. The syrup must be 
brought in contact with all available mucous surface. These 
packs when placed carefully can be tolerated for several hours, 
although they always cause more or less discomfort. Simple 
syrup, because of the high sugar content, is rather too irritat- 
ing in some cases, and the same may be said of pulverized cane 
sugar, so various strengths and modifications have been tried. 
Glucose and glycerin in a solution of ten to twenty-five per 
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cent is being used considerably at present and is agreeably 
borne, but does not seem quite so effectual as simply syrup. 
The glucose and glycerine mixture is used in much the same 
manner as simple syrup. Success depends first upon cleansing 
the nasal passages of crusts and other foreign substances by 
gentle irrigation with a mild alkalin solution. It may be 
necessary in some instances to use a cotton covered applicator 
for this purpose. Then the glucose and glycerin may be in- 
troduced by means of a cotton applicator or gauze strips, care 
being taken to see that all possible involved mucous surfaces 
are reached. With the cessation of crusts and odor following 
the first weeks of intensive treatment, the patient must attend 
to home treatment every day. This consists first of cleansing 
the nose with a mild alkalin solution, followed by snuffing 
from the hand a liberal quantity of pulverized sugar, or the 
application of the glucose-glycerine mixture. From the 
patient’s standpoint this affords a simple, effectual and inex- 
pensive means of relief. 


25 East WASHINGTON STREET. 
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AN OTOLOGIC STUDY OF THE STREPTOCOCCUS 
ORGANISM. 
By Harry Boyp-Snee, M. D., 
Soutu BEnp, IND. 


My purpose in selecting the subject is to emphasize the 
importance of identifying the bacteriologic factor in the tym- 
panic exudate in every case of acute otitis media or acute 
exacerbation of chronic otitis media, and to indicate the clini- 
cal significance that attaches to the streptococcus whenever 
that organism is culturally demonstrated. In a former dis- 
cussion (refer to The Journal of the A. M. A., Sept. 8, 1923, 
pp. 803-805) at the meeting at San Francisco I have used 
the same material in presenting the subject of streptococcic 
osteomyelitis of the temporal bone, therefore I beg the priv- 
ilege to abstract freely from what has been published. 

The tympanic exudate utilized for this study was recovered 
from the tympanic cavity in the presence of an acute inflam- 
matory reaction which occurred clinically as an acute otitis 
media. The specimens have been designated preopera- 
tive for the reason that the material was secured before the 
operation. Material recovered through an operative wound 
will be referred to according to its anatomicopathologic status, 
regional or remote, as the case proved. Through the usual 
mastoid operative procedure many specimens became available 
extracranially as well as intracranially, while extension of the 
operative bone resection in any direction brought contact with 
structures in the middle and posterior cranial fosse. Through 
lumbar puncture the spinal fluid was recovered and phlebotomy 
furnished the blood. Additional material was secured in post- 
mortem examinations. In any case if spontaneous rupture 
of the tympanic membrane had not occurred, a myringotomy 
was done at once to secure a specimen of the tympanic exudate 
as well as to relieve pressure and afford drainage. 

The group studied has been collected in the period from 
November, 1917, to the present time, and comprises 285 per- 
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sons. The fact that the disease was found on both sides in 
thirty-five made it possible to explore the region of the 
temporal bone in 320 instances. The ages of these patients 
varied from 6 months to 60 years. In 186 instances, accurate 
preoperative bacteriologic findings were established culturally 
from the exudate recovered from the tympanic cavity. Neglect 
to secure specimens of the tympanic exudate or worthless 
specimens which were contaminated through faulty technic, 
was the case in 134, none the less, the operative and postmortem 
material recovered from the latter patients identified a definite 
osteomyelitis (streptococcic) in connection with an acute otitis 
media. 


The otitides were considered primary when the condition 
developed spontaneously and not in connection with any rec- 
ognizable regional or general infectious process; however, if 
the otitis supervened in the course of any regional or 
general infectious disease it was then interpreted as a sec- 
ondary complication developing through direct extension of 
a regional infection or a hematogenous localization in connec- 
tion with an acute general infectious disease. 


The causal agents of the initial infectious process in the 
middle ear appear to have been the streptococcus, cultures from 
the tympanic exudate yielding pure streptococcus, streptococ- 
cus in mixed strains or streptococcus mixed with other 
pyogenic cocci (staphylococci and pneumococci) or bacilli 
(influenza, pyocyaneus and diphtheroids). 


In recovering the specimens of the tympanic exudate I have 
found it necessary to exercise great care to properly cleanse 
the external canal and to use suitable sterile equipment to re- 
duce to the minimum the chances for contamination. In my 
early experience in this work I followed the customary prac- 
tice of recovering the specimen on a sterile cotton tipped appli- 
cator by dipping it into the canal when it contained blood, 
serous exudate or pus, but this method proved to be faulty, 
as many of the swabs inoculated in this manner were reported 
contaminated and had to be discarded. Uniformly acceptable 
specimens have been procured by aspirating the tympanum by 
means of the Siegel otoscope after the canal has been prop- 
erly cleansed. 
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In cases of secondary mixed infection it was not uncommon 
to have the preoperative specimen reported as negative for the 
streptococcus ; the reason is the secondary infecting organism 
will often submerge the primary infecting streptococcus, and 
the latter remain hidden until the secondary infection has 
cleared in the middle ear tract, after which it may be recov- 
ered. I have seen several competent otologists misled and 
follow cases of this character through to what they inter- 
preted as a complete recovery from an uncomplicated, acute, 
suppurative otitis media and discharge the patient as cured, 
only to have a recurrence of the disease manifest itself in 
a variable period after apparent recovery. There are eleven 
cases of this character to be found in this group. 

After demonstrating the presence of the streptococcus in 
the tympanic exudate recovered under the conditions just 
mentioned, I have not hesitated to proceed to explore the re- 
gion within the temporal bone and the operative findings were 
as follows: 

The gross pathologic changes exposed in these operations 
were characteristic vascular infiltration of the pneumatic and 
medullary spaces with granulations and exudate. The histo- 
pathologic findings in the material removed from these in- 
filtrated areas were reported as showing round cell and leu- 
cocyte infiltration. Thrombosis of the venules was recog- 
nized in some cases which were operated within 48 hours of 
the onset of the otitis, before suppuration and necrosis had 
supervened to obliterate that feature. The cultures from the 
different areas explored invariably showed streptococci. 

The cases which exhibited these features I have diagnosed 
acute, uncomplicated streptococcic osteomyelitis of the tem- 
poral bone for the reason that the pathologic condition was 
found to be a regional infection without anatomic limitations, 
the squama and the petrosa as well as the mastoid showing 
involvement. Nor was the disease always confined to the 
temporal bone for I have observed the characteristic infiltra- 
tion extend beyond the sutural lines into the adjacent occipital 
and parietal bones. 

On the other hand, in cases of secondary infection suppura- 
tion and necrosis obtained. This condition was noticeably 
linked with delayed operations, as we had an opportunity to 
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observe that sooner or later the bone itself became involved 
secondarily, osteitis supervening, as was evidenced by disin- 
tegration of the trabecule and erosion of the denser compact 
bone. With the development of osteitis, the meninges and 
the periosteum became secondarily involved, per extensionem. 
In the event of intracranial extension the neighboring struc- 
tures suffered in proportion to the extent and character of 
the tissues invaded and the following complications developed, 
occurring clinically in forty-eight patients, nearly 17 per cent; 
perisinusitis 22, thrombophlebitis of sigmoid 5, of superior 
petrosal 1, extradural abscess of the middle fossa 7, temporo- 
sphenoidal abscess 7, cerebellar abscess 1, streptococcic lepto- 
meningitis 28. Extracranially there appeared retroauricular 
subperiosteal abscess 8, parietal abscess 3, subtemporal ab- 
scess 2, cervical abscess 8, retropharyngeal abscess 1, facial 
paralysis 10, erysipelas 18, suppurative labyrinthitis 1, serous 
labyrinthitis 2. 

Besides the regional complications, we found that through 
the hlood and lymph the infection proceeded to remote organs 
and tissues, appearing as metastatic abscess, arthritis, neuritis, 
nephritis, pyelitis, pleuritis, pulmonitis, endocarditis, myocard- 
itis, cellulitis and general or circumscribed dermatitis. These 
complications are proof that bacterial toxins and bacteria as 
well as infective emboli from the primary focus, gained access 
to the lymph channels and blood vessels and entered the gen- 
eral circulation. 

The causal agents were found to be the streptococcus in 
mixed strains or the streptococcus mixed with other pyogenic 
organisms. 

In contradistinction to the cases diagnosed as uncomplicated 
streptococcic osteomyelitis I designate the latter featured ones 
in the group as acute, complicated, suppurative streptococcic 
osteomyelitis of the temporal bone. 

The termination was fatal in thirty-one, mortality 11 per 
cent. Death in twenty-nine was the result of an intracranial 
streptococcic suppuration in connection with the primary 
streptococcic osteomyelitis and coincident streptococcic exuda- 
tive otitis media. Twenty-eight of these were streptococcic 
leptomeningitis, and one was pyemia, the latter in connection 
with a septic thrombosis of the lateral sinus. The connection 
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between the primary osteomyelitis and the terminal complica- 
tion was definitely established by necropsy findings in twenty- 
four instances. Two patients died of pneumonias which had 
no demonstrable connection with the primary osteomyelitis. 
Ninety-three per cent of the total mortality was a result of 
intracranial streptococcic suppuration, and 90 per cent a result 
of streptococcic leptomeningitis. In eight of the cases of 
leptomeningitis we were able to discern that the terminal men- 
ingeal complication developed subsequent to an intercurrent 
brain abscess, and in five it followed septic thrombosis of the 
lateral sinus. In only one case in the entire group did sup- 
puration proceed intracranially by way of the labyrinth, 


In the material ultilized in this work, the streptococcus or- 
ganism has been identified as a Gram positive diplococcus re- 
covered from cultures from which the pneumococcus has been 
excluded by test. It has typed variously as streptococcus 
mucosus capsulatus, streptococcus viridans, streptococcus 
pyogenes, streptococcus hemolyticus, and streptococcus non- 
hemolyticus. 


Operative Experience—In more than three-fourths of the 
285 patients there was absolutely no external evidence of mas- 
toiditis and the operation was done by myself or.on my order, 
and I wish to state the findings in every case justified the diag- 
nosis as well as the operation. In the early period immediate 
partial closure of the wound, after mastoidectomy, was done 
but it was soon discovered that this was faulty procedure, 
as many cases required secondary operation, after which all 
wounds were left open to heal by granulation. Secondary 
operation was necessary in 33 individuals, 6 being bilaterals. 
My experience in operating early has been very gratifying as 
it appears to have resulted in a material reduction in the mor- 
tality rate and likewise in the percentage of the cases where 
secondary operation had to be done later. The postoperative 
course of these patients I have found anything but unevent- 
ful, the healings are protracted and in a high percentage the 
granulations became inactive and frequently bone exfoliation 
follows. Currettement is of no avail, however, the application 
of iodin 30, potass. iodid 60, glycerin and aq. dest. aa 50, 
in some cases has proved useful. 
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Once the diagnosis has been made operation should not 
be delayed. The apparent healthy cortical bone of the mastoid 
and zygoma should not be a deterrent from proceeding to the 
deeper structures. If your diagnosis is correct you will find 
the spongy bone and the pneumatic cells involved and filled 
with mucoid exudate and vascular granulations, removal of 
which is attended by free hemorrhage. Cultures should be 
taken from these areas, some may prove negative but if a 
sufficient number are taken sometime from somewhere one or 
more positive specimens will be recovered. Parenthetically let 
me insist that the otologist who does not type every suppura- 
tive otitis media, whether acute or chronic, has not done his 
full duty by his patient or to himself. 
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THE RHINOPHARYNX AS A SITE OF FOCAL 
INFECTION.* 


By Myer Soris-Conen, A. B., M. D., 


ASSISTANT PROFESSOR OF MEDICINE, GRADUATE SCHOOL 
OF MEDICINE, UNIVERSITY OF PENNSYLVANIA, 


PHILADELPHIA. 


Misconceptions Regarding Focal Infection—The study of 
focal infection is marred by many misconceptions. Probably 
the most serious of these is the tendency to regard as the 
source of infection the organisms, or at least the predominat- 
ing organisms, found on culturing the supposed infected focus, 
and to ignore completely the defensive reactions of the patient. 
Yet, in the case of diphtheria and typhoid carriers, we recog- 
nize that virulent organisms may be present in an individual 
without being pathogenic for him. Depending upon his im- 
munologic response, therefore, each individual “is either resist- 
ant or susceptible to a given pathogenic organism. 

The Bactericidal Power in Whole Coagulable Blood. 
Among the many protective reactions that have been discov- 
ered, the one that has been found to best separate the suscepti- 
ble from the resistant is the bactericidal power that resides 
in fresh, whole, coagulable blood. This power has been shown 
by George D. Heist, S. Solis-Cohen and the writer’* to be 
present in certain animals naturally immune to infection caused 
by the pneumococcus, the globoid bodies and the diphtheria 
bacillus and to be absent in animals naturally susceptible to 
such infections, while it can be developed in some of the latter 
by suitable methods of immunization.* * 

Matsunami and Kolmer®® have shown the same thing true 
in regard to meningococcic infection, and Black, Fowler and 
Pierce’ have been able by our method to demonstrate the de- 
velopment of the bactericidal power of the blood against 


*Read before the Section on General Medicine of the College of 
Physicians of Philadelphia, October 22, 1923. 
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typhoid and Shiga bacilli in rabbits artificially immunized to 
those organisms. 

It was observed in the course of our studies that various non- 
pathogenic organisms quite uniformly failed to grow in vitro 
in the whole coagulable blood of any animal tested. We ad- 
vanced the hypothesis that, when small numbers of bacteria 
are planted in fresh coagulable blood, only those bacteria grow 
up and multiply which are pathogenic for the species from 
which the blood is drawn; and further, that the number of 
given organisms destroyed by blood from different species 
is, to a certain extent, proportional to the natural immunity 
of those species to the organism, which likewise appeared to 
be true of the immunity induced by inoculations. 

Subsequently, Heist and the writer* showed that in man 
the blood of certain persons may possess bactericidal power 
against a given organism, while that of others may lack it. 
These observations suggest that an organism is pathogenic 
only to an individual in whose whole coagulable blood it is able 
to grow and multiply in vitro. Or, to put it conversely, that 
organisms are nonpathogenic to those individuals whose blood 
inhibits their growth in vitro. 

Determining the Resistance or Susceptibility of an Individ- 
ual to an Organism.—The degree of the bactericidal power 
of the blood of any individual against any organism can be 
determined by a simple expedient. Graded dilutions of a broth 
culture of the organism in question are run in and out of a 
series of capillary tubes, leaving a certain number of organ- 
isms sticking to the glass. A drop of the blood of the indi- 
vidual under study is drawn into each tube, which is then 
sealed and incubated. At the end of twenty-four hours the 
tubes are broken and the blood smeared on glass slides and 
stained. The organisms will either have disappeared entirely, 
demonstrating inhibitory or even bactericidal power, or will 
have greatly multiplied, demonstrating its absence. This 
method, having been suggested to Dr. Heist by Benjamin 
Franklin Lacy, professor of physics in the Central High School 
of Philadelphia, is frequently referred to as the Heist-Lacy 
method. 

Another method, described by Heist and the writer,* which 
is a qualitative rather than a quantitative one, is to make a 
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smear on the bottom of a sterile test tube and to overlay this 
with five or ten cubic centimeters, or even less, of the patient’s 
whole coagulable blood and, after 24 hours’ incubation, to plate 
a drop of this inoculated blood. Only those organisms will 
grow up against which the blood lacks bactericidal power. The 
organisms against which the blood possesses good bactericidal 
power will have been killed or inhibited.* 

It must be borne in mind, however, that the reaction is a 
biologic one and is undoubtedly influenced by the quantitative 
relationship between blood and bacteria. If only a few bacteria 
are present, they might be killed by blood possessing only 
slight bactericidal power; while a few bacteria might escape 
and appear in whole blood that is strongly bactericidal, when 
an enormous number has been planted. 

Still another method for estimating the degree of immunity 
has recently been described by Smiley, who uses four dilu- 
tions of an 18-hour broth culture, placing one drop of each 
dilution at the bottom of a small sterile test tube, in which 5 to 
8 drops of blood are collected. The tubes are immediately 
shaken so that the culture and blood are mixed thoroughly, 
corked to prevent evaporation, and incubated at 37.5 C. At 
the end of 24 hours one loopful of the serum from each tube 
is transferred to the surface of a 4 per cent blood agar slant 
and incubated over night. The number of colonies is noted. 
If any tube shows no growth for 24 hours, it is left in the 
incubator for 96 hours and cultures made again. 

Missing the Etiologic Organism on Ordinary Culture. 
The Heist-Lacy and the Smiley methods, however, can be em- 
ployed only after the organisms have first been grown on ordi- 
nary culture media. But it is possible that, on the ordinary cul- 
ture, the etiologic organism may never appear. For several 
years the writer has been making most of his cultures both on 
Loffler’s blood serum and in the patient’s whole blood, accord- 
ing to his test tube method just described. These parallel 
studies of the two methods of culture have shown that at 
times the organisms that grow up on Loffler’s blood serum 
may none of them be pathogenic for the individual harboring 


*This latter or test tube method the writer has since termed the 
pathogen-selective culture. 
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fail to grow on the Loffler’s blood serum. This has occurred 
irrespective of the types of organisms concerned. The prob- 
able explanation is that in such cases the organisms that are 
nonpathogenic to the patient are present on the smear in such 
large numbers and in such overwhelming proportions that on 
the blood serum culture they overgrow and choke off the 
organisms that are pathogenic for him but which probably are 
present on the smear only in relatively small numbers. In the 
culture in the patient’s whole coagulable blood, on the con- 
trary, these same organisms that are nonpathogenic for him 
are killed or inhibited by his blood, thus allowing the organism 
that is pathogenic to him to grow up. 


In cultures made simultaneously from the same swab, both 
upon Lé6ffler’s blood serum and in the patient’s whole blood, 
47 organisms were present in the whole blood culture that 
were absent from the culture on Loffler’s blood serum, show- 
ing that the organisms pathogenic for a patient may never be 
found on ordinary culture. In these same cultures 306 or- 
ganisms that were present on the culture on Léffler’s blood 
serum were absent from the culture in whole blood, giving 
adequate evidence that organisms found on ordinary culture— 
even the predominating organism or organisms—may be non- 
pathogenic to the individual and consequently not the cause of 
the infection. 

This consequently would seem to indicate that a considerable 
error may exist in the almost universal practice of bacteriolo- 
gists in regarding the predominating organism or organisms 
found on the ordinary culture as the etiologic factor in an 
infection. Sometimes, of course, this happens to be the case. 
Often, however, it is not. The fact of their predominance, 
therefore, does not indicate that such organisms play an etio- 
logic role or even that they are pathogenic for the patient. 


Ignoring the Rhinopharynx in Infection of the Upper 
Respiratory Tract.—A great mistake is made by many physi- 
cians and rhinolaryngologists in regarding the tonsils and 
nasal accessory sinuses as the sole or chief sites of infection in 
the upper respiratory tract, ignoring the fauces and pharynx, 
and particularly the rhinopharynx. Probably in few cases, 
and possibly in no case, of upper respiratory infection are the 
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infecting organisms confined to the nasal accessory sinuses 
and the tonsils. 


In cases in which the tonsils in situ and the rhinopharynx 
were cultured simultaneously, the same organism was found 
on both areas in 47 instances, 82 organisms growing up on 
Loffler’s blood serum in both, and 56 growing up in whole 
blood in both, as shown in Table 1. 

In cases in which the nares and the rhinopharynx were cul- 
tured simultaneously the same organism was found in both 
areas in 20 instances, 30 organisms growing up on Léffler’s 
blood serum in both, and 24 growing up in whole blood in both, 
as shown in Table 2. 

The same organism was found in the excised tonsil and in 
the rhinopharynx of four cases in which both were cultured 
simultaneously on Loffler’s blood serum, 11 organisms being 
found on both, as shown in Table 3. 

Consequently, the removal of infected tonsils and the clean- 
ing up of an infected accessory nasal sinus never remove from 
the patient all the infecting organisms. These usually remain 
behind in the rhinopharynx and on the tonsillar spaces and 
probably elsewhere in the upper respiratory tract. where they 
continue to give rise to lesions in distant parts of the body. 


The tonsillar space at varying periods after tonsillectomy 
was cultured simultaneously with the rhinopharynx in a num- 
ber of cases, the same organism being found in both areas 
in 23 instances, 39 organisms growing up on Loffler’s blood 
serum in both and 29 growing up in whole blood in both, as 


shown in Table 4. 

Not until the patient regains or acquires full bactericidal 
power against the infecting organism can cure of the second- 
ary lesions be expected. The removal or the cleaning up of 
the principal primary foci may so lessen the burden on the ex- 
hausted defensive powers that natural immunologic response 
becomes possible and bactericidal power is gradually regained 
and the patient ultimately becomes cured. But sometimes, 
possibly frequently, the bactericidal power remains absent or 
low, with resultant disappointment to both physician and pa- 
tient at the failure of the operative measure to relieve the 
secondary symptoms and lesions, 
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In many cases of focal infection the upper respiratory tract 
will appear normal on examination, yet culture of the rhino- 
pharynx in the patient’s whole blood will disclose the presence 
there of organisms that are pathogenic to him. In such cases 
the rhinopharynx may properly be regarded as a site of focal 
infection, especially when there is a history of recurrent or 
persistent infection of the upper respiratory tract and when 
thorough search for other foci proves unsuccessful. 


A Study of the Bacterial Flora of the Rhinopharynx with 
Relation to the Patient’s Immunologic Response.—A study of 
the bacterial flora present in the rhinopharynx and of their 
reaction to the whole coagulable blood of their host was made 
in 63 cases. A sterile cotton swab on a sterile curved applica- 
tor was rubbed on the rhinopharynx and, after being straight- 
ened, the applicator was rubbed on Loffler’s blood serum. In 
most of the cases, and in all the recent cases, it was then rubbed 
on the bottom of a small sterile test tube, into which was placed 
about 3 cubic centimeters of the fresh whole coagulable blood 
of the patient tested, obtained from a vein in the arm. After 
24 hours’ incubation both tubes were plated and the colonies 
growing up identified. 

In some of the earlier cases, instead of inoculating the blood 
tube, the organisms that grew up on Loffler’s blood serum 
were isolated, grown in broth and diluted 1/10, 1/100, 1/1000. 
1/10,000 and 1/100,000. The undiluted culture and each dilu- 
tion was allowed to run up a different sterile capillary tube 
and then run out again. These tubes were then filled with 
blood obtained from the patient’s finger, sealed and incubated 
for 24 hours, after which time the tubes were broken and 
their contents examined. 


Nearly all the cultures were made by the writer, a few 
being made by the bacteriologist. Most of the cultures were 
studied by Dr. A. I. Rubenstone, clinical pathologist and bac- 
teriologist to the Mt. Sinai Hospital, Philadelphia. A number 
were studied by the late Dr. George D. Heist, research worker 
in the Jules E. Mastbaum Research Laboratory of the Jewish 
Hospital, Philadelphia, and by Louis S. Borow, who succeeded 
Dr. Heist. Several were studied by Dr. Edward A. Steinfield. 
bacteriologist to the Jewish Hospital, Philadelphia. It is im- 
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them, for they do not appear in the culture in his whole blood : 
while the organisms that do grow up in the patient’s whole 
blood—thus demonstrating that they are pathogenic for him— 
portant that the examination be made by an expert medical 
bacteriologist and not left to a nonmedical technician. 

In 63 studies of the rhinopharynx, streptococcus viridans 
was found 17 times, being pathogenic for the patient in 15 
instances and having no pathogenicity for the patient in 2. 

Streptococcus nonhemolyticus (other than viridans) was 
found 15 times, being pathogenic for the patient in 13 instances 
and slightly pathogenic for him in one and nonpathogenic for 
him in one. 

Streptococcus hemolyticus was found 12 times, being patho- 
genic for the patient in 10 instances, having but slight patho- 
genicity for him in one and none in one. 


Unclassified streptococci were found twice, in both instances 
being pathogenic for the patient. 

Staphylococcus pyogenes albus was present 34 times, hav- 
ing pathogenicity for the patient in 8 instances, slight patho- 
genicity in 4 and none in 22. 


Staphylococcus pyogenes aureus was present 17 times, hav- 
ing pathogenicity for the patient in 10 instances, to a slight 
degree in 2 and not at all in 5. 

Unclassified staphylococci were observed 7 times, in one 
instance being pathogenic for the patient, in 2 being but 
slightly so and in 4 not at all. 

Micrococcus catarrhalis occurred 36 times, being pathogenic 
for the patient in 9 instances, slightly so in 7 and not at all 
in 20. 

Pneumococcus was found 13 times, proving pathogenic for 
the patient in 5 instances, to a slight extent in 2 and not at all 
in 6. 

A gram negative coccobacillus, pathogenic for the patient, 
was present in one case. 

Bacillus pseudodiphtheriz was present 19 times, being path- 
ogenic for the patient in 6 instances, to a slight degree in 2 
and not at all in 11. 

Bacillus Friedlander appeared 5 times, being pathogenic for 
the patient in 3 instances and not in 2. 
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Bacillus fusiformis, proving pathogenic for the patient, was 
noted in one case. 

Bacillus pyocyaneus, pathogenic for the patient, was also 
found in one case. 

A gram negative bacillus, having no pathogenicity for the 
patient, was present in one case. 

Leptothrix was observed twice, in both instances being 
pathogenic for the patient. 

Saccharomyces was present in one case, being nonpathogenic 
for the patient. 

Sarcine lutez, which occurred in one case, also proved non- 
pathogenic for the patient. 

Spirillum was observed in one case, being pathogenic for 
the patient. 

Contamination of the cultures occurred in two cases, one 
with bacillus subtilis, which was greatly inhibited by the pa- 
tient’s blood, and one with various organisms which grew up 
in the blood tube. 

Tahle 5 gives in detail the total number of each organism 
found, the number growing well both on Loffler’s blood serum 
and in the patient’s whole blood; the number growing up well 
in one and poorly in the other, and the number growing up 
in the one but not in the other. 

In the order of the frequency of their appearance, without 
regard to their pathogenicity, these organisms would be 
arranged as follows: Micrococcus catarrhalis, in 57 per cent 
of the cultures taken; staphylococcus pyogenes albus, in 54 per 
cent; bacillus pseudodiphtheriz in 30 per cent; streptococcus 
viridans and staphylococcus pyogenes aureus, each in 27 per 
cent; streptococcus nonhemolyticus (other than viridans), in 
24 per cent ; pneumococcus, in 21 per cent ; streptococcus hemo- 
lyticus, in 19 per cent; unclassified staphylococci, in 11 per 
cent ; bacillus Friedlander, in 8 per cent ; leptothrix and strepto- 
cocci (unclassified) each, in 3 per cent, and a gram negative 
coccobacillus, a gram negative bacillus, bacillus fusiformis, 
bacillus pyocyaneus, spirillum, saccharomyces and_ sarcinze 
lutez, each in 1.5 per cent. 

Those found pathogenic for the patient, however, if grouped 
in the order of the frequency of their appearance, would be 
arranged differently, as follows: Streptococcus viridans, in 24 
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per cent; streptococcus nonhemolyticus (other than viridans), 
in 20.5 per cent ; streptococcus hemolyticus and staphylococcus 
pyogenes aureus, each in 16 per cent; micrococcus catarrhalis, 
in 14 per cent; staphylococcus pyogenes albus, in 12 per cent; 
bacillus pseudodiphtheriz in 9.5 per cent; pneumococci, in 8 
per cent; bacillus Friedlander, in 5 per cent; unclassified strep- 
tococci and leptothrix, each in 3 per cent, and unclassified 
staphylococci, a gram negative coccobacillus, bacillus fusi 
formis, bacillus pyocyaneus and spirillum, each in 1.5 per cent 

Variations in the Bacterial Flora of Different Portions of 
the Upper Respiratory Tract.—Frequently organisms are pres- 
ent in the rhinopharynx that are not present in the tonsils or 
nares, and vice versa. 

Among the cultures made simultaneously from the tonsil 
in situ and from the rhinopharynx, organisms were found in the 
rhinopharynx that were not present in the tonsil in 36 cases, 
53 organisms growing up on Loffler’s blood serum and 24 in 
whole blood. On the other hand, an organism was present 
in the tonsil but not in the rhinopharynx in 36 cases, 56 organ- 
isms growing up on Léffler’s blood serum and 40 growing up 
in whole blood. This is given in detail in Table 1. 

Where cultures were made simultaneously from the nares 
and from the rhinopharynx, an organism was present in the 
rhinopharynx and absent from the nares in 18 cases, 26 or 
ganisms growing up on Loffler’s blood serum and seventeen 
in the patient’s whole blood. On the other hand, an organism 
was present in the nares that was absent from the rhino- 
pharynx in 13 cases, 15 organisms growing up on Léoffler’s 
blood serum and 9 in the patient’s whole blood. This is illus- 
trated in Table 2. 

Where cultures on Loffler’s blood serum were made stmul- 
taneously from excised tonsils and from the rhinopharynx, or- 
ganisms were present in the excised tonsil in two cases that 
were not present on the rhinopharynx, and in two cases or- 
ganisms were present in the rhinopharynx that were not pres 
ent in the excised tonsil, as shown in Table 3. 

The variations in the bacterial flora of different parts of the 
upper respiratory tract can be demonstrated best by detailed 
bacteriologic studies on a few cases. 


—- sey geiee opty a vty 


944 MYER SOLIS-COHEN. 


In one patient, with the assistance of a rhinolaryngologist, 
both tonsils, both nares, both sphenoids, the epipharynx and 
the mesopharynx were cultured separately at the one time. 
both on Léffler’s blood serum and in the patient’s whole coag- 
ulated blood. The right tonsil showed bacillus diphtheriz in 
both cultures. The left tonsil contained streptococcus viri- 
dans, bacillus pseudodiphtheriz and micrococcus catarrhalis, 
the first two growing in the patient’s blood, the last not. In 
both the right and left nares were found micrococcus catarrh- 
alis, bacillus pseudodiphtheriz and staphylococcus pyogenes 
albus, the last being the only one to grow in whole blood. The 
right sphenoid contained staphylococcus pyogenes albus; the 
left contained this and micrococcus catarrhalis, both being 
killed by the blood. The epipharynx harbored streptococcus 
viridans, bacillus fusiformis and micrococcus catarrhalis, the 
first two proving pathogenic to the patient, the last proving 
nonpathogenic. On ordinary culture from the nasopharynx 
only bacillus diphtheriz grew up, while this and strentococcus 
viridans grew in the culture in whole blood. 

A month later ordinary Loffler cultures showed bacillus 
diphtheriz alone in both right and left ethmoids, in combina- 
tion with an unclassified staphylococcus in the right tonsil and 
in combination with micrococcus catarrhalis in the left tonsil. 
The epipharynx contained micrococcus catarrhalis and bacillus 
pseudodiphtheriz. 

In another case a blood serum culture from both tonsils con- 
tained streptococcus viridans and micrococcus catarrhalis, 
while nothing grew up in the culture in whole blood. The 
rhinopharynx harbored streptococcus viridans, staphylococcus 
pyogenes albus and micrococcus catarrhalis, of which the blood 
killed all but the first. Only staphylococcus pyogenes albus, 
which proved nonpathogenic to the patient, was present in the 
ethmoid sinus. This same organism and staphylococcus pyo- 
genes aureus were found in the nares, but only a few of the 
latter survived in the blood. 

The Rhinopharynx and Infection of the Lower Respiratory 
Tract.—In 3 cases of infection of the lower respiratory tract, 
both the rhinopharynx and the sputum were cultured simul- 
taneously. The same organism was found in both in 8 in- 


stances, in 5 proving pathogenic for the patient. Organisms 
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which were nonpathogenic for the patient were present in the 
rhinopharynx, but absent from the sputum in 2 instances in 
2 cases. Organisms were present in the sputum, but not in 
the rhinopharynx in 7 instances in 3 cases. This is shown in 
Table 6. 

The writer’s impression gained from instances of infection 
of the rhinopharynx, tonsils, throat, tonsillar spaces and nasal 
accessory sinuses, in association with active pulmonary tuber- 
culosis, in which many organisms were found both in these 
foci and in the sputum, is that the socalled mixed infection in 
pulmonary tuberculosis comes principally from the upper 
respiratory tract and requires sometimes operative and some- 
times vaccin treatment and sometimes both for its eradication. 
Another impression based on many cases is that socalled puer- 
ile tuberculosis frequently proves to be an upper respiratory 
infection with no tuberculous involvement or associated with 
a latent or healed tuberculous pulmonary lesion, The evidence 
supporting this view will be presented in a subsequent com- 
munication. 

Cultures of Rhinopharynx Compared with Those of Urine, 
Duodenal Washings and Feces.—It has seemed to the writer 
that many cases of pyelitis, cystitis, nephritis, appendicitis and 
cholecystitis have their origin in a focal infection in the upper 
respiratory tract. In a number of cases the urine, duodenal 
washings and feces were cultured at the same time as were 
portions of the upper respiratory tract. 

In three cases in which cultures on Loffler’s blood serum 
and in whole blood were made simultaneously from the rhino- 
pharynx and the urine, the same organism was found in five 
instances, two of them proving pathogenic for the patient, as 
shown in Table 7. 

The rhinopharynx and the feces were cultured simultane- 
ously in four cases, both on Loffler’s blood serum and in the 
patient’s whole blood. The same organism was found in four 
instances on Léffler’s blood serum and in five instances in the 
patient’s whole blood, as shown in Table 8. 

The rhinopharynx and duodenal washings from gall bladder 
drainage were cultured simultaneously in one case, two organ- 
isms growing both in Loffler’s blood serum and in the patient's 
whole blood, as shown in Table 9. 
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Therapeutic Test with Vaccin Made from Organisms in 
the Rhinopharynx.—Evidence as to the important role played 
by the rhinopharynx in focal infection is furnished by the 
disappearance of arthritis, neuralgia, cardiac decompensation, 
etc., following the administration of a vaccin made from or- 
ganisms obtained from the rhinopharynx and tonsils that were 
proven pathogenic for the patient. Prominence is given to 
the value of the rhinopharyngeal culture, because it has been 
the writer’s experience that when the tonsils are the chief focus 
of infection, cure seldom results from vaccin treatment alone 
without their removal. 

A few illustrative cases might be reported briefly : 

C. N., a woman of 61 years of age, suffering from multiple 
arthritis with changes in the joints, had been treated by the 
writer over a period of six years with various drugs without 
permanent relief. Cultures of her tonsils, rhinopharynx and 
feces were made on blood serum agar and in her own 
whole coagulable blood. In her feces were found staphylococcus 
citreus and bacillus coli, both of which were killed by her blood 
and hence disregarded. From her tonsils were obtained sta- 
phylococcus pyogenes albus and a diphtheroid, both of which 
grew up in her blood, Her rhinopharynx harbored staphylo- 
coccus pyogenes albus and pneumococci, which grew up in her 
blood, and micrococcus catarrhalis, which her blood destroyed. 
After a course of vaccin made from the three organisms that 
proved pathogenic for her, marked improvement set in which 
has been maintained for 2% years. 

C. S., a woman aged 72 years, suffered for 25 years from a 
severe nearalgia. An unerupted tooth was discovered on X- 
ray examination and removed. The neuralgia was improved 
at first, but later returned with great severity, for which neither 
the radiologist nor dental surgeon could find the cause. A 
smear from the tonsils and rhinopharynx was planted in the 
patient’s coagulable blood and only pneumococci grew up. 
Administration of a vaccin made from them was followed by 
rapid and marked improvement. 


E. L., a girl of 8 years, was confined to bed for several 
months with an endocarditis, which she probably had had for 
some time. One year before, her tonsils had been removed. 
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Her heart was enlarged in all dimensions, and there was 
mitral insufficiency and aortic roughening. Blood culture 
proved negative. A culture from the rhinopharynx showed 
the presence of streptococcus hemolyticus and staphylococci, 
the former being pathogenic for the patient, the latter non- 
pathogenic. A vaccin made from the streptococcus hemolyti- 
cus was administered with the result that while at the begin- 
ning of treatment the child was out of bed only 20 minutes 
three times daily, at the end of a month she was up five hours 
a day and walking about. 


Another remarkable case was in a woman of 60 years, who 
suffered excruciating pain in her legs following an attack of 
herpes zoster, which occurred during convalescence from 
pneumonia. All the known remedies for this condition, includ- 
ing the galvanic current, were used without avail. The pains 
disappeared following the administration of a vaccin made 
from the organisms found in the rhinopharynx and throat that 
grew up when planted in her whole blood. 


Importance of Recognizing That the Rhinopharynx May 
Be a Site of Focal Infection——Where there is focal infection 
in the upper respiratory tract, the probability is that several 
foci are involved, rather than a single focus. Careful bacterio- 
logic study, having regard always to the immunologic re- 
sponses of the patient, will usually disclose that one of these 
is in the rhinopharynx. This must always be borne in mind 
when endeavoring to eradicate infection from the upper respi- 
ratory tract, if disappointments and failures are to be avoided. 
In such cases, in addition to any surgical measures adopted, 
and sometimes instead of surgical measures, it may be neces- 
sary to administer in a proper manner (which cannot be gone 
into here) a vaccin made from the organisms present in the 
upper respiratory tract, which are pathogenic to the patient, 
in order to develop bactericidal power against them. Such a 
course of vaccin treatment preceding operations on the upper 
respiratory tract may have a tendency to prevent the increase 
of toxic symptoms and the involvement of other tissues, which 
sometimes occur when nasal accessory sinuses and tonsils are 
operated upon, due probably to the invasion of the open wound 
by the organisms present, against which the patient lacks bac- 
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tericidal power. Especially is this necessary when the condi- 
tion of the patient and the color of his mucous membranes 
indicate lowered resistance. Were this done more frequently 
there might be fewer occurrences of lung abscess after tonsil- 
lectomy, meningitis after ethmoidectomy, and similar com- 
plications. 

In all affections that may be due to some focus of infection, 
and in addition to other possible sites, the physician must al- 
ways think of and investigate the rhinopharynx. 


CONCLUSIONS. 


1. The finding of an organism on or in an infected area is 
of no pathologic significance unless that organism is pathogenic 
for the patient. 

2. An organism is pathogenic to the individual in whose 
fresh, whole, coagulable blood in vitro it grows and multiplies, 
and is nonpathogenic to the individual in whose coagulable 
bland in vitro it fails to grow. 

3. On ordinary culture the etiologic organisms, pathogenic 
to the patient, may never grow up, being sometimes overgrown 
and choked off by the organisms that are nonpathogenic to 
him. The organisms that predominate on ordinary culture are 
merely those that grow most rapidly, frequently being non- 
pathogenic to the patient and consequently of no etiologic sig- 
nificance. 

4. Different portions of the upper respiratory tract may be 
infected by the same or different organisms. 

5. Organisms present in the tonsils, nares and accessory 
nasal sinuses are frequently present simultaneously in the 
rhinopharynx. 

6. Removal of infected tissue from the upper respiratory 
tract, from a bacteriologic view, merely removes the organism 
contained in them, in addition to depriving the bacteria of a 
place suitable for their growth. It does not affect the organ- 
isms Jeft in the rhinopharynx and other portions of the upper 
respiratory tract. 

7. The rhinopharynx in the absence of demonstrable disease 
may be infected with various organisms that are pathogenic to 
the patient and which may cause disease in various tissues of 
the body, thus acting as any other focus of infection. 
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8. The chief flora of the rhinopharynx, as indicated by a 
bacteriologic study of 63 cultures, are, in the order of the 
frequency of their occurrence: Micrococcus catarrhalis, 57 
per cent; staphylococcus pyogenes albus, 54 per cent; bacillus 
pseudodiphtheriz, 30 per cent; streptococcus viridans and 
staphylococcus pyogenes aureus, 27 per cent; streptococcus 
nonhemolyticus (other than viridans), 24 per cent; pneumo- 
coccus, 21 per cent; streptococcus hemolyticus, 19 per cent; 
unclassified staphylococci, 11 per cent, and bacillus Friedlander, 
8 per cent. 

9. The organisms in the rhinopharynx that proved patho- 
genic for their host, arranged in the order of their frequency, 
were: Streptococcus viridans, 24 per cent; streptococcus non- 
hemolyticus (other than viridans), 20.5 per cent; streptococcus 
hemolyticus and staphylococcus pyogenes aureus, 16 per cent; 
micrococcus catarrhalis, 14 per cent; staphylococcus pyogenes 
albus, 12 per cent; bacillus pseudodiphtheria, 9.5 per cent; 
pneumococcus, 8 per cent, and bacillus Friedlander, 5 per cent. 

10. In a number of cases the same organisms were found in 
the rhinopharynx and in the sputum, urine, feces and duodenal 
washings. 

11. Recovery from arthritis, neuralgia, cardiac decompen- 
sation, etc., following the use of a vaccin made chiefly from 
organisms in the rhinopharynx pathogenic for the patient, 
gives additional evidence as to the site of the focal infection 
sometimes being in the rhinopharynx. 

12. In searching for a focus of infection that is not appar- 
ent, one must not neglect to investigate the rhinopharynx 
bacteriologically, even in the absence of demonstrable disease 
there. 
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TABLE I. 


SIMULTANEOUS CULTURES OF RHINOPHARYNX AND TONSILS 


On L#6ffler’s In patient’s 
blood serum whole blood 
Organisms present in both (47 cases): 
Streptococcus hemolyticus : 3 3 
Streptococcus nonhemolyticus (other than 
viridans) 
Streptococcus viridans 
Streptococcus (unclassified) 
Staphylococcus pyogenes aibus 
Staphylococcus pyogenes aureus 
Staphylococcus (unclassified) 
Micrococcus catarrhalis 
Pneumococcus 
Bacillus diphtherize 
Bacillus pseudodiphtherize 
Bacillus Friedlander ; ' 
Organisms present only in tonsils (36 cases): 
Streptococcus hemolyticus ascedatin ; 
Streptococcus nonhemolyticus (other than 
viridans) : 
Streptococcus viridans 
Streptococcus (unclassified) 
Staphylococcus pyogenes albus 
Staphylococcus pyogenes aureus 
Staphylococcus (unclassified) 
Micrococcus catarrhalis 
Pneumococcus 
Bacillus diphtherize 
Bacillus pseudodiphtheriz 
Bacillus Friedlander 
Bacillus fusiformis 
Gram negative bacillus... 
Leptothrix 
Saccharomyces 
Organisms present only on Rhinopharynx (36 cases): 
Streptococcus hemolyticus , 0 
Streptococcus nonhemolyticus (other than 
viridans) 
Streptococcus viridans 
Streptococcus (unclassified) 
Staphylococcus pyogenes albus 
Staphylococcus pyogenes aureus 
Staphylococcus (unclassified ) 
Micrococcus catarrhalis 
Pneumococcus . 
Bacillus pseudodiphtheriz 
Bacillus Friedlander 
Bacillus fusiformis 
Spirillum 
Saccharomyces 
Sarcineg lutee 
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TABLE 2, 

SIMULTANEOUS CULTURES OF RHINOPHARYNX AND NARES. 
On Léffler’s In patient’s 
blood serum whole blood 

Organisms present in both (20 cases): 
Streptococcus hemolyticus 
Streptococcus viridans 
Streptococcus nonhemoly ticus” “(other than 

viridans) Be 
Staphylococcus pyogenes albus. 
Staphylococcus pyogenes aureus.. 
Staphylococcus (unclassified) 
Micrococcus catarrhalis .... 
Bacillus pseudodiphtheriz .... 
Bacillus Friedlander 
Gram negative bacillus. 

Organisms present only in nares (3 cases): 
Staphylococcus pyogenes albus.... 
Staphylococcus pyogenes aureus 
Staphylococcus (unclassified) 

Micrococcus catarrhalis . 
Pneumococcus 

Bacillus diphtherie ...... ae 
Bacillus pseudodiphtherize 

Organisms present only in Rhinopharynx (18 cases): 
Streptococcus hemolyticus _.._.... ; 2 
Streptococcus viridans .... 4 
Streptococcus nonhemolytic us (other than 

viridans)... . 
Streptococcus (unclassified) . Bie 
Staphylococcus pyogenes aureus 
Micrococcus catarrhalis 
Pneumococcus 

Bacillus diphtheriz _... 
Bacillus pseudodiphtheriz 
Bacillus fusiformis . 


ian! 
te 


Aww e wo 
We bo =) ce 


ewe 
own 


ew 


ak 
oo 6o et et DD et DD 


- bo 


TABLE 3. 


SIMULTANEOUS CULTURES OF RHINOPHARYNX AND EXCISED 
TONSIL. 
On Léffler’'s blood serum 


P . Only in Only in 
Organism present: In both excised tonsil rhinopharynx 
) 


Number of cases.. sa . 4 2 
Streptococcus hemolyticus — 0 0 0 
Streptococcus viridans 0 0 
Streptococcus (unclassified) 1 0 
Staphylococcus pyogenes albus...... ” 2 0 
Staphylococcus pyogenes aureus 1 0 
Staphylococcus (unclassified) .... 0 0 
Micrococcus catarrhalis .... : 0 0 
Pneumococcus Sin 0 1 
Bacillus diphtheriz .......... 0 0 
Bacillus pseudodiphtheriz sass 0 2 





RHINOPHARYNX AS A SITE OF FOCAL INFECTION. 


TABLE 4. 


SIMULTANEOUS CULTURES OF RHINOPHARYNX AND 
TONSILLAR SPACE. 
On L#6ffler’s In patient’s 
blood serum whole blood 


Organisms present in both (23 cases): 
Streptococcus hemolyticus 3 2 
Streptococcus viridans .... 7 
Streptococcus nonhemolyticus (other than 

viridans) . ‘ 
Streptococcus (unclassified ) ee 
Staphylococcus pyogenes albus...... 
Staphylococcus pyogenes aureus...... 
Micrococcus catarrhalis ............... P 
Pneumococcus ..... 
Bacillus pseudodiphtherie oe 
Bacillus pyocyaneus 

Organisms present only in tonsillar spaces (21 cases): 
Streptococcus hemolyticus aebees 
Streptococcus viridans .... , 8 
Streptococcus nonhemolyticus (other than 

viridans) : 
Staphylococcus pyogenes albus................ . 
Staphylococcus pyogenes aureus 
Staphylococcus (unclassified) .... 
Micrococcus catarrhalis .... 
Pneumococcus 
Diplococcus crassus 
Bacillus pseudodiphtherize 
Bacillus Friedlander .... 
Bacillus fusiformis 
Leptothrix . 
Saccharomyces 

Organisms present only in ‘Rhinopharynx (1s « 
Streptococcus viridans .... 

Streptococcus nonhemolyticus (other ‘than 
viridans ).. : 

Staphylococcus pyogenes albus... 

Staphylococcus pyogenes aureus.. 

Staphylococcus (unclassified) .... 

Micrococcus catarrhalis .... 

Pneumococcus .... : 

Bacillus pseudodiphthe riz . 

Leptothrix ._. ek anane 
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TABLE 6. 


CULTURES MADE SIMULTANEOUSLY FROM THE RHINOPHARYNX 
AND SPUTUM. 
Cultured Cultured 
on L#6ffler’s in patient’s 
blood serum whole blood 


Organisms present in both (3 cases): 
Streptococcus hemolyticus ..... . t ; 0 
Streptococcus nonhemolyticus (other than 


viridans) Ne ve 
Streptococcus (unclassified) .. 
Staphylococcus (unclassified) 
Micrococcus catarrhalis 
Bacillus pseudodiphtheriz : ; 
Organisms present only in the sputum (3 cases): 
Staphylococcus pyogenes albus 
Staphylococcus pyogenes aureus 
Bacillus pseudodiphtherize 
Bacillus fusiformis 
Leptothrix se a pene eee ee 
Organisms present only in the Rhinopharynx (2 cases): 
Staphylococcus pyogenes albus.. 
Leptothrix 


TABLE 7. 

CULTURES MADE SIMULTANEOUSLY FROM THE RHINOPHARYNX 

AND URINE. 

Cultured Cultured 

on L6ffler’s in patient’s 
blood serum whole blood 

Organisms present in both (3 cases): 

Staphylococcus pyogenes albus 2 1 

Staphylococcus pyogenes aureus 1 1 
Staphylococcus pyogenes citreus 1 0 
Bacillus fusiformis 1 0 


TABLE 8. 
CULTURES MADE SIMULTANEOUSLY FROM THE RHINOPHARYNX 
AND THE FECES 
Cultured Cultured 
on LO6ffler’s in patient’s 
blood serum whole blood 
Organisms present in both (4 cases): 
Staphylococcus pyogenes albus 1 
Staphylococcus (unclassified) 2 
TABLE 9. 
CULTURES MADE SIMULTANEOUSLY FROM THE RHINOPHARYNX 
AND FROM THE DUODENAL WASHINGS FROM 
GALL BLADDER DRAINAGE. 
Cultured Cultured 
on L6ffler’s in patient’s 
blood serum whole blood 
Organisms present in both (1 case): 
Staphylococcus pyogenes albus 1 1 
Staphylococcus pyogenes aureus 1 1 





LXIV. 


THE BRONCHOSCOPIC TREATMENT OF PULMO- 
NARY SUPPURATIONS AND BRON- 
CHIAL ASTHMA.* 


3y Wm. F. Moore, M. D., AND Rospert M. Lukens, M. D., 
PHILADELPHIA. 


In regard to etiology, inhalation is believed by the writers 
to be the most common cause. Methods of treatment which 
have been advocated include rest in bed with forced feeding, 
posture, vaccines, bronchoscopic aspiration, irrigation and 
medication, and surgical procedures, which include artificial 
pneumothorax, phrenectomy, ligation of the pulmonary artery, 
thoracoplasty and lobectomy. 

When a case of suspected lung abscess presents itself, the 
patient is first subjected to a thorough physical examination, 
including X-ray, with special reference to the elimination of 
foreign bodies and tuberculosis. At bronchoscopic examina- 
tion pus-exuding bronchi are looked for, as well as any factor 
which could interfere with drainage. Specimens of secretion 
are taken for laboratory study. Autogenous vaccines are 
made in each case and determined twice a week. Fresh’ vac- 
cines are made every two months, as the flora are found to 
change during the progress of the case. Patients are advised 
to sleep on the unaffected side. Absolute rest in bed is not 
advised unless there is fever or weakness, but an abundant, nu- 
tritious diet is ordered. 

The local treatment consists of aspiration and of cleansing 
with the following solution: Trinitrophenol, 2 grains; Lugol’s 
solution, 1 dram, and normal saline solution, 1 pint. This 
treatment is administered at seven days intervals. Large areas 
are never treated at one time and flooding of healthy lung tis- 
sue is avoided. Care is taken that the return flow is greater 
than the intake, and thus very little fluid is retained. Only 


*Read before the section on Otology and Laryngology of the 
College of Physicians of Philadelphia, Oct. 17, 1923. 
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mineral oils are used, and these are sometimes instilled after 
irrigation or aspiration. No cases of spreading of infection 
have been noted. Constricted bronchi are dilated, and gran- 
ulations either are removed or disappear after drainage has 
been established. No anesthetic or sedative is used in children 
and no general anesthesia in adults. Patients undergoing this 
treatment are not kept in hospital, but return to their homes 
after treatment. 

Results of treatment show 21.4 per cent cured, 57.2 per cent 
improved and 21.4 per cent unimproved. 

Cases eligible for endobronchial treatment are those in good 
general condition with not too extensive lung disease and those 
in which the internist desires the help of the bronchoscopist. 

Ineligible cases comprise the moribund, those who have had 
a recent profuse hemorrhage, cases of extensive lung disease 
involving half or more of one lung, those with organic disease 
of the heart and great vessels, and cases of laryngeal tuber- 
culosis. 

Cases of bronchial asthma are treated by autogenous vac- 
cines and by the instilling into the main bronchi of a solution 


made up as follows: 1:1000 adrenalin chlorid solution, 20 
drops; 10 per cent solution cocain hydrochlorate, 10 drops; 
normal saline solution, 1 dram. Thick mucus adherent to the 
bronchial wall is first removed by suction or swabbing. Treat- 
ment of sixteen cases showed marked improvement in 50 per 


cent. 
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LXV. 


TONSILLAR PATHOLOGY IN RELATION TO 
SYSTEMIC INFECTION.* 
3y GEORGE B. Woop, M. D., Anp E. A. Case, M. D., 
PHILADELPHIA. 


The lymph tissue of the pharynx and of the gastrointestinal 
tract, being similar to the tonsils in structure and probably in 
physiologic properties, is subject, perhaps to a lesser degree. 
to similar morbid tendencies. Certain structures found in the 
tonsil are frequently discussed as to their true significance. 
(1) The plasma cell. It would seem probable that its pres- 
ence in unusual numbers is an evidence of an unusual toxic 
attack, most plausibly of bacterial origin. (2) Eosinophile 
cells. These are apt to be abundant in acute inflammations, but 
their significance is not known. (3) Polymorphonuclear cells. 
Found in practically all tonsils, so that their presence can hard- 
ly be regarded as an evidence of disease. Their presence in 
great numbers indicates toxic irritation due to bacteria. (4) 
Fibrous tissue. This varies in amount and is an indication of 
past trouble. (5) Cartilage and bone. There are a number 
of different theories to account for these. 

Classification of chronic pathologic conditions is difficult. 
Semon and Williams describe three groups, chronic lacunar 
tonsillitis, chronic interstitial tonsillitis and chronic peritonsil- 
litis. The adequacy of any classification is questioned, and a 
noting of pathologic findings in any given specimen is con- 
sidered preferable. Pathologic lesions can be considered in 
two groups, cryptic and parenchymatous. The tonsil paren- 
chyma is more readily reached by outside influence than any 
other subdermal structure, because the crypt epithelium forms 
a poor mechanical barrier. 

1. Crypts.—Epithelial accumulations are common, some- 
times resemble cholesteatoma and may contain cholesterin. 
They have no effect upon health unless they become infected, 


*Read before of the Section on Otology and Laryngology of the 
College of Physicians of Philadelphia, October 17, 1923. 
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an evidence of which is the presence of polymorphonuclear 
cells. Putrefaction of these masses may occur without in- 
ducing any tonsillar pathology. Bacteria in the crypts may 
induce tonsillar disease through their toxins or by their en- 
trance into the tonsil tissue. While complete breaks in the 
crypt epithelium have been noted, this condition probably is of 
the nature of an artefact. Epithelial hyperplasia is common, 
and may be due to stimulation by bacterial toxins. Occlusion 
of a crypt mouth gives rise to a retention cyst. If sterile, these 
cause no trouble, but if infected, absorption may take place. 
Sometimes mucous glands in the capsule are found opening 
into the deep ends of the crypts. 

2. Parenchyma.—Few chronic pathologic entities of the 
parenchyma can be recognized. Primary tuberculosis is found 
in about 5 per cent of all removed tonsils. The condition is 
no more dangerous than is similar involvement of the cervical 
lymph nodes. Absorption of soluble toxins into the blood or 
lymph stream can occur without involvement of the lymph 
nodes, as happens early in an attack of acute tonsillitis. Bac- 
teria, with a few exceptions, suclr as was found in Wood's 
study of anthrax, leave the tonsil by way of the-lymph vessels. 
The fact that the abscesses in acute tonsillitis always originate 
in the follicles shows that bacteria do not stagnate in the inter- 
follicular tissues. 

The frequency of pathologic conditions in the tonsil is im 
possible to state with accuracy, as the specimens examined are 
presumably diseased. 

The tendency to rapid repair and the high degree of resist- 
ance in the tonsil are notable, yet it must be remembered that 
the deep crypts and the peculiarity of the epithelium present 
favorable gateways for the entrance of infection into the in 
terior of the body. 





LXVI. 


STUDIES OF MASTOID DISEASE BY THE X-RAYS 
WITH OPERATIVE FINDINGS—DEMONSTRA- 
TION OF A SPECIAL LOCALIZER.* 


By G. E. Prawter, M. D., 


PHILADELPHIA. 


No clinician should depend entirely upon the X-ray evidence 
in mastoid disease, especially in deciding upon operation, 
though in the series of cases reported, the X-rays failed to 
show disease only in two cases: one in a child sixteen months 
old and another in a man 73 years old. 

It is important that both mastoids always be studied, but 


it must also be remembered that Dixon found, in a study of 
522 cases, asymmetrical mastoid in 14.5 per cent, and Auberg 
found 38 asymetrical in the study of 120 pairs of mastoids. 
It is in the variation in type—that is, whether a mastoid is 
pneumatic, undeveloped, diploetic, or sclerotic—that makes 
interpretation difficult. 

A satisfactory roentgenogram should show the external audi- 
tory meatus, the internal auditory meatus, the mastoid antrum, 
the temporomaxillary joint, and usually the outline of the lat- 
eral sinus, as well as the middle and posterior cranial fossz. 

It is important in matters of technic that, first, the patient’s 
head be absolutely fixed; and second, that the central ray be 
passed directly through the auditory canal, This I have been 
able to accomplish by means of a special localizer. This con- 
sists of a headrest which permits the absolute fixation of the 
external (and) auditory meatus in direct relation to the tube- 
holder, so that the two sides of the head are examined from 
exactly the same position. The central ray is pressed obliquely 
from above at an angle of ten degrees, and from behind at an 
angle of 15 degrees. This makes the central ray enter the 


*Presented before the Section on Otology and Laryngology of 
the College of Physicians of Philadelphia, October 17, 1923. 
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proximal side of the head about 1% inches above the external 
auditory meatus and about 134 inches behind it. 

Sharpness in detail is improved by the use of a small cylin- 
der diaphragm, but such a small diaphragm is only possible 
where a localizer is used. 

The duration of the exposure will vary with the individual 
technic. We use superspeed films, a 2% or 4 inch parallel spark 
gap and four to six seconds’ exposure. Sometimes additional 
information can be gotten by anteroposterior exposures or by 
the occipital projection, as proposed by Gerber. 

In the early stages of acute mastoiditis, there is a cloudiness 
of the cells, with the trabeculz still clearly visible. The lat- 
eral sinus stands out more clearly, and the region of the an- 
trum is relatively more opaque than the body of the mastoid. 

In severe acute purulent mastoiditis the pneumatic type 
shows a marked degree of opacity over the entire mastoid area. 
The cell walls may be obliterated. it does not, however, nec- 
essarily mean destruction of the cell walls, though usually so. 
If the absorption of lime salts is localized, or if the cell walls 
are totally destroyed, necrosis is probable. The anterior wall 
of the sinus is apt to be less distinct because of the absorption 
of lime salts. 3 

In mastoid abscess there is obstruction of the cell walls, 
which may involve the entire mastoid. The abscess is indi 
cated by an area of increased transparency as compared witli 
the surrounding tissues. 

In chronic mastoiditis there is a general sclerosis very simi- 
lar to an undeveloped mastoid. 

In cholesteatoma the edges of the cavity show a thickened 
border as indicated by increased density. 











LXVII. 


STUDIES OF MASTOID DISEASE BY THE X-RAYS 
WITH CLINICAL OBSERVATIONS AND 
OPERATIVE FINDINGS.* 


3y MATTHEW S. Ersner. M. D., 
PHILADELPHIA. 


This paper is based on the study of 142 mastoid cases. 
Every mastoid patient, whether private or ward case, irrespec- 
tive of the clinical diagnosis, is X-rayed. The X-ray study of 
the mastoid gives us the anatomy and the chance to compare it 
with the normal side. It shows its atypical conditions, the pres- 
ence of cavity formation, and the opportunity to follow the 
progress of the disease by consecutive X-ray studies, and the 
possibility of diagnosing perisinus abscess, epidural abscess, 
bilateral suppuration and sclerosis. 

In the early stage of hyperemia and congestion, the X-ray 
shows simply a slight haziness, appearing as though there 
was a slight error in focusing. In the purulent stage there 
is marked cloudiness with a tendency to obliteration of the 
cellular spaces, though the septa are still visible. In this stage 
great care should be taken in the study of the lateral sinus. 
When the shadow of the lateral sinus is lost, a perisinus abscess 
should be suspected. Bone destruction appears on the X-ray 
plate as a dark spot with blurred edges. When the plate shows 
a loss of cellular structures over the zygomatic area, with an 
extension of haziness towards the squamous portion of the 
temporal bone, an epidural abscess should be suspected. <A 
detailed report of 19 cases, with history of operative findings 
and X-ray report follows, and in all of these except two the 
diagnosis was made by X-ray before operation and confirmed 
by the operative findings. 

Some important points to be gathered from the study are 
that it is important to cleanse the area to be X-rayed, as oint- 

*Presented before the Section on Otology and Laryngology of 
the College of Physicians of Philadelphia, October 17, 1923. 
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ments used as medicaments may contain metallic substances 
which will produce pseudoshadows. It is of distinct aid in 
diagnosing atypical cases, but one should not operate from 
the X-ray examination alone. The repeated taking of X-ray 
plates at three day intervals is a great aid in following the 
progress of the case. In children it is often necessary to 
produce a slight general anesthesia in order to obtain good 
pictures, and special attention should be paid in these cases 
to the region of the posterior canal wall. 
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SOCIETY PROCEEDINGS. 


CHICAGO LARYNGOLOGICAL AND OTOLOGICAL 
SOCIETY. 
Meeting of Monday Evening, February 4, 192. 
THE PRESIDENT, Dr. Joun A. CAVANAUGH, PRESIDING. 
Dr. Harry L. PoLiock presented a case of 
Cerebrospinal Rhinorrhea. 


The patient was a woman, aged 25, who complained of a 
cough which was worse at night, and a watery discharge from 
the left nostril, which began three months previously, without 
apparent cause. There was no history of loss of weight. Very 


little cough during the day, but when lying down cough begins 
with a feeling of something trickling in the back of the throat. 


Examination of the nose showed nothing unusual except a 
large space opposite both inferior turbinates, which were 
slightly atrophied. In the upper straits of the left side moist- 
ure could be seen, but its source could not be determined. 
Rontgenologic examination showed the sinuses normal with 
the exception of an absence of the right frontal. The Wasser- 
mann reaction was negative; the blood count was normal. 
Within two hours 33 cc. of a clear fluid was obtained in a 
container. Examination showed 5 cells per mm., sugar reduc- 
tion, no globulin or urea precipitation, no mucus; alkalin re- 
action, specific gravity 1005, distinctly a cerebrospinal fluid, 
probably escaping through the posterior portion of the cribri- 
form plate. The secretion had greatly lessened under large 
doses of potassium iodid. 


Paper: “Sugar in the Treatment of Ozenal Rhinitis.’’* 


By CHARLES P. YouNGER, M. D. 


*See page 914. 
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DISCUSSION. 


Dr. A. A. Day, of the Department of Bacteriology of the 
Northwestern University Medical School, said that it was al- 
ways gratifying to a laboratory man to see a laboratory finding 
put to practical use, but unfortunately laboratory findings do 
not always have the good fortune to be applied by such an able 
agent as Dr. Younger had demonstrated himself to be. lt 
seemed to him the discussion of the rationale of the results 
should he biochemical, dealing with bacterial metabolism and 
dehydration. Professor Kendall had enunciated a principle in 
bacteriology, namely, that if bacteria are presented with pro- 
tein and a utilizable carbohydrate the germs will always use 
the carbohydrate first and will continue to act upon the carbo- 
hydrate as long as there is any there, thus sparing the protein— 
just as a small boy who is presented with a beefsteak and a 
piece of candy will invariably take the candy. 

But this statement of this principle has to he qualified 
slightly. The metabolic needs of bacteria may be divided into 
two phases, their structural requirements—those that have to 
do with the building of the cell—and their energy requirements, 
those that have to do with the carrying on of their functions. 
The proteins will satisfy both the structural aid energy phase, 
but carbohydrates will only satisfy the energy phase. There- 
fore, the bacteria, even though they can use a carbohydrate, 
have to use the protein for their structural requirements. The 
important point here is that the energy phase is in excess of 
the structural phase, and, therefore, while it is true that they 
are using the protein for their structural needs their greatest 
activity is on the carbohydrate. This leads to the great chem- 
ical actions brought about by bacteria, referred to by Dr. 
Younger, putrefaction and fermentation. A sharp distinction 
should be made between putrefaction, a breaking down by 
microorganisms of protein with resulting alkali formation, 
unpleasant odors and often potent poisons, and fermentation, 
a breaking down of carbohydrates by microorganisms with 
resulting acid formation and no unpleasant odors. Fermenta- 
tion, according to this principle, takes precedence over putre- 
faction. Bacteria, then, are veritable Dr. Jekyls and Mr. 
Hydes, depending upon whether they are acting upon pro- 
teins or carbohydrates. This principle is one that physiolo- 
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gists have long been conversant with, the sparing of proteins 
by carbohydrates in animal and human metabolism. It is 
probable that this sparing action is a general one, depending 
upon general cell metabolism and not confined to bacteria 
alone. 


As to the bacteria, they have a large mass of evidence 
hearing out the truth of this assertion, mostly chemical and 
to a less extent clinical. Various bacteria have been shown 
to produce entirely different products on media made of beet 
extract and protein containing no sugar to those obtained when 
a small amount of glucose is added. When this is added the 
diphtheria bacillus does not form its toxin but forms mild acid. 
The Shiga dysentery bacillus does not form its usual charac- 
teristic poison but it also forms acid, lactic acid, As clinical 
examples of this fact, in typhoid fever the well known Cole- 
man-Schaeffer diet which has been used successfully makes 
use of this principle and Coleman has been willing to recognize 
that this bacteriological principle has been very largely re- 
sponsible for the good results obtained. The typhoid bacilli in 
the intestinal tract are acting upon carbohydrates, forming 
fermentative substances, not putrefactive; therefore, there 1s 
very little toxin formed. In addition, the other microbes of 
the intestinal tract are acting on carbohydrate, producing acid 
in sufficient amount, possibly to be detrimental to the typhoid 
bacilli. As another example, the sour milk therapy of 
Metchnikoff and the bacillus acidophilus therapy depend upon 
this principle. The real therapy here is the high carbohydrate 
diet with the intent to reform the intestinal flora from a putre- 
factive, as we get according to the theory of autointoxication, 
to a fermentative. 


In the ozena treatment with the high sugar there is pre- 
sented to the germs a strong sugar solution which it seemed 
to Dr. Day might conceivably be thought of as also seeping 
through the superficial layers of the tissues and thus reaching 
the more deepseated germs. In accordance with this principle, 
in such a treatment of ozena, the usual putrefaction with its 
noxious products and fetid odors is replaced by fermentation 
with its acid nontoxic and acid products. There is a strong 
possibility that so much acid is formed that the bacteria, both 
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on the surface of the mucous membrane and slightly below, 
are inhibited and possibly to a certain extent killed. 

Regarding dehydration, Dr. Day thought there was no 
doubt that this element was to be considered. It is known 
from positive evidence, going back to the old Egyptian pre- 
servation of the dead, that strong solutions of crystalloids exer 
cise a dehydrating action upon bacteria, which is inhibited and 
germicidal to them. Which plays the greater part, the bacterial 
metabolism or dehydration, is perhaps not clear but it seemed 
to Dr. Day that the bacterial metabolism is more important 
than the dehydration. 

Dr. J. HoLinGer, in discussing the clinical features, said 
that the crusts and the odor were the best known character- 
istics of this disorder and they are always worse in a wide 
nose. The same symptoms may be due to syphilitic necrosis 
and he wondered if Dr. Younger would use the sugar in the 
specific cases. Many cases with the same symptoms are due 
to suppuration in one of the paranasal cavities but Dr. Holinger 
did not believe that evidence of suppuration in one of the 
sinuses is present in all cases of .ozena, as has been claimed 
by some, When the crusts are located around the ostia of 
the sinuses and the mucous membrane underneath the crusts 
is red and swollen he believed one was justified in consider 
ing suppuration of the sinus responsible for the crusts and 
the odor. In this condition the crusts are often so massive 
that they interfere with nose breathing. 

In his opinion another class of ozena cases consists of those 
cases with marked atrophy and dry, pale mucosa containing 
few mucous glands. In these the crusts are not mucopurulent 
but dry, fibroid and contain much fibrinogen. The naso 
pharynx and pharynx are often affected. 

He believed that in most of these cases operations that make 
the nasal cavities narrower would show good results. The 
treatment with sugar certainly could not accomplish this 
Packing of the nose with cotton and different remedies was 
recommended many years ago by Gottstein and was some- 
times helpful in keeping the nose more moist. If so much 
could be expected from the antifermentative action of the sugar 
the speaker wondered why other remedies with a much 
stronger antifermentative action did not have more effect. He 
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believed it would be well to give Dr. Younger’s method a trial, 
for these cases usually last so long that there is opportunity 
to try many different remedies. 

Dr. J. Gorpon Witson for quite a number of years had 
followed with interest this work of Dr. Younger. He had 
seen a great number of remedies tried for ozena and now 
believed that the application of glucose as used by Dr. Younger 
offered decided advantages. What Dr. Day had said in regard 
to the action of sugar on bacteria was the outcome of experi- 
ence gained by many years’ investigation of this subject. 

Dr. Wilson said that the pathogenesis of atrophic rhinitis or 
ozena is still in dispute. It is well to recognize that these terms 
are often loosely applied. The constant factors present in true 
ozena are atrophy of the turbinates with greater width of the 
cavity, dry crust formation, an objective fetor of special char- 
acter. Usually, if not always, there is an associated anosmia, 
a diminished sensitivity of the nose and nasopharynx and a 
disappearance of lymphoid tissue. In certain other diseases 
of the nose, such as lupus and syphilis, and after operative 
clearance of the ethmoid region, atrophy and crust formation 
may be present and while there may be a fetor, it is not the 
characteristic fetor of ozena. 

The kind of treatment to be recommended and the results 
to be expected must be based on the pathology present. In 
the early stage, there is a mild inflammation with a lymphocyte 
infiltration, increase of endothelial cells and a creamy dis- 
charge. Then follows shrinkage of the soft tissues and atrophy 
of the turbinates with disappearance of nerve tissues and 
glands. There is no ulceration. Bone is never attacked as 
in lupus or syphilis; the spread is always confined to the 
mucous membrane, nose, sinuses and nasopharynx. When 
developed one notes a metaplasia of the surface epithelium, 
the columnar and ciliated cells disappear and are replaced by 
several layers of squamous epithelium which often block the 
glands. The glands and the lymphoid tissue disappear. 

The crusts can be well examined for bacteria by crushing 
them on,a slide with normal saline and are adequately stained 
with methylen blue or carbol fuchsin. Various organisms, such 
as the Perez bacillus, the tubercle bacillus and bacillus ozena, 
have been claimed to be specific but no one has stood the test 
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of time. At present, the etiology of ozena is in doubt and 
the treatment must be empirical and symptomatic. 


Treatment has ranged from iodin and creosote to light radia- 
tion in various forms. Protein therapy has had no results. 
Benefit has been obtained in some cases from vaccine treat- 
ment, but few believed that there is any specific vaccine. 
Intelligent conservative treatment will improve the nasal con- 
dition and render the psychical condition better. Physiologic 
increase of secretion is beneficial, The use of glucose solu- 
tions—a method of treatment very satisfactory and easily 
applied—is coming more and more into prominence. Its appli- 
cation is justified by what Dr. Day had said regarding the 
action of sugars on bacterial organisms ; namely, that they pre- 
vent development of the bacteria, and that the toxins of bac- 
teria in their presence are rendered benign. 

It is generally agreed that great width of the nostril is a 
factor in the stagnation and drying of the crust and to counter- 
act this various operative measures have been devised to nar- 


row the meatus. Halle advanced the lateral wall: paraffin 
injections have been used but are on the whole unsatisfactory ; 
cartilage transplantations have been used with" benefit. Such 
operations give relief but in many douching has still to be done 
As a rule, surgical treatment should only be undertaken after 
failure of conservative therapy and treatment of co-existing 


sinus disease. 

Dr. Josern C. Beck said that the beginning of atrophic 
rhinitis is not in the mucous membrane but in the bone of 
the structures of the nose and the inferior turbinates. Hajek 
showed years ago that inflammation of the mucous membrane 
is associated with an osteitis and with that loss of nutrition 
of the mucous membrane. He thought this a more logical 
way of looking at the question than to think that bacteria are 
getting into the nose and affecting the mucous membrane. He 
had made sections of early, late and final atrophic rhinitis and 
had demonstrated this by microscopical sections. In many 
instances there is a rarefied process in the inferior turbinates 
and later a shrinking to a fibrosis. The glands afterward dis- 
appear, and finally there is the terminal stage when there are 
no more crusts but only the scarring as in the too much oper- 
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ated cases, where the inferior turbinate has been ripped out 
and only the scar formation is left. The various bacteria that 
are found he believed to be due to the fermentation, the fatty 
necrosis degeneration, the toxicity and other processes. If one 
removes a crust in a case of ozena and places it on the table 
the odor almost immediately disappears, the odor only being 
present while the crust gets the secretion from the nose, in 
cases of true ozena. In those cases the sinuses are involved, 
not as an etiologic factor, and associated with it there are 
retentions. Casselberry and others recognized that there are 
retentions in the sinuses and one of the earliest operations was 
to open up the ethmoid cells and drain them. Retention has 
been found in the antrum, not as a causative factor, but as 
the result of the formation of material in the cavity. The odor 
is characteristic in genuine ozena and those who remembered 
the work of Henry Horn would doubtless recall that he used 
to amuse his friends by saying that when he reached his office 
in the morning he would go into the reception room and sniff 
around and call in the patients who had genuiné ozena, recog- 
nizing it simply by the odor, The odor to Horn was the 
diagnostic feature of the genuine ozena from the secondary 
form due to sinus disease or syphilis. 

There have been many arguments in Europe as to the genu- 
ine ozena and that due to sinus disease and Dr. Beck thought 
it was just about the same way now. The English who took 
up the work on sugar and the action of sugar on bacteria and 
vice versa have given a very valuable treatment, as recom- 
mended by Dr. Younger. Dr. Beck has used this in his work 
for several years and felt that there is a definite improvement 
in the odor in most of the cases where it is used, but the 
atrophy still remains. It is a constant and necessary thing 
to remove the crusts and he thought it a pity that these patients 
must use solutions which they snuff up the nose, for this in- 
flates the ears and has a very detrimental effect. Another 
complication of ozena is the trouble produced in the larynx, 
which often is affected by the crusts, thus producing an aggra- 
vating cough. He had recently seen a boy who had been 
diagnosed as having tuberculosis and all the while he had 
crusts in the larynx and trachea. When these were washed 
out the suspected tuberculosis disappeared. No tubercle bacilli 














SOCIETY PROCEEDINGS. 971 


had ever been found in this case but the patient had a cough 
that resembled that of tuberculosis. 


Dr. Beck thought surgical treatment should be considered 
of great importance because narrowing the nose, which can 
be accomplished by several surgical measures, facilitates the 
blowing out of the crusts. They have tried out several of 
the surgical measures and have recently been implanting 
cartilage and bone in the opposite side of the septum. Since 
Halle recommended the simple operation of pushing the in- 
ferior turbinate towards the median line and keeping it there 
by a plug of anything one wishes to use and then having drain- 
age of the antrum, which eventually closes down, Dr. Beck 
has been using this method and considers it one of the best. 
He thought the Lautenschlauger operation very formidable 
and that bringing the two walls together and wiring them 
should be discouraged. 


He wondered why these people do not have trouble with 
the tear duct but had never seen this complication reported. 

Dr. AtFreD Lewy said that a number of years ago he 
had read a brief abstract regarding the use-of glucose in 
glycerin and water in these cases. The statement was made 
that the object was to change the soil and thereby change the 
bacteria of the nose. Many years ago Dr. Charles Robertson 
of this Society had suggested the use of buttermilk as a nasal 
douche for the purpose of changing the bacterial flora. Dr. 
Lewy began using the buttermilk and also the glucose and then 
he used a combination, having the patient put it in the nose 
with a tampon, or by massaging the nose with an applicator 
or by a small dropper, a mixture consisting of about 121% 
per cent glucose in 50 per cent glycerin. He also had these 
patients use a glucose douche with a nasal syringe, with due 
precautions against blowing their nose immediately after the 
douche. The glucose solution was subsequently changed to 
sugar solution after he heard about the sugar solution. He 
did not see these patients more often than once in several 
months, the patients using the treatment themselves, and yet 
this method had seemed to him to bring better results than 
any other method he had ever used in ozena. It has the added 
advantage of being very simple, and he believed that with 





a ee ie a ak 





972 CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY. 


more frequent person attention his patients would have done 
still better. 

As for the ability to bring about a change in the mucous 
membrane by such douching, Dr. Lewy was convinced that 
one could tell. from clinical observation that many of the 
patients have a nose that is not as wide as it was and that 
there is better tone to the mucous membrane. 

Dr. Lewy had seen no permanent cures from this treat- 
ment. No patients had reached a condition where they did 
not have to continue the treatment, although all had improved. 
He asked if Dr. Younger had seen any complete cures. 

A few months ago a preliminary note had appeared in the 
Zeitschrift f. Orhenheilkunde giving a very simple method 
of narrowing the nasal chamber. The author used some blood 
from the cubital vein, withdrawing it and immediately inject- 
ing it into the turbinates, and under the mucosa of the septum, 
and claimed excellent results. This causes a hematoma which 
is followed by some organization which he claims lasts for 
quite a while and is followed by no ill effects. This method 
Dr, Lewy considered much more simple than the Halle opera- 
tion, which was not so simple as Dr. Beck had described it. 

Dr. Harry 'L. Poiock believed there is no question but that 
good results can be obtained from the use of the glucose but 
agreed with Dr. Lewy that the method does not offer a per- 
manent cure. He thought from the essayist’s description the 
best results were obtained from the constant attention to the 
nose. If the crusts and secretion are cleaned out daily there 
necessarily is improvement in the condition. Years ago Dr. 
Pollock showed that the fibrin content of the blood was in- 
creased twice as much in the atrophic cases as in the normal 
individuals. He believed the treatment, or its object, is not 
palliative because it is possible to have a physiologic cure in 
the narrowing of the nose. 

He disagreed with Dr. Holinger because in every case of 
advanced ozena there is an infection of one of the nasal sinuses, 
usually the thmoid but often the antrum, and if these are 
cleaned out there is always a curative condition. Years ago 
when they started using paraffin he got some cures. As long 
as the paraffin remained in place it bulged out the septum 
and gave good results, but eventually it would slough out. 
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Since then they have used other things for transplantation 
and have had some excellent results, and from the compara- 
tively simple operation devised by Halle they have had marked 
improvement. The stench disappears as well as the secondary 
changes in the pharynx and larynx. Patients have to keep 
up any treatment year after year but after a simple surgical 
procedure they are practically free from their trouble. The 
crusts and odor disappear but the mucus remains. They 
have seen some cases where the deflection is particularly on 
one side with very little crusting on the narrow side. In 
such cases they have excellent results in filling out the wider 
side and the patients remain comfortable for years, He thought 
the patients soon became tired of using the glucose or any 
other treatment and by a simple surgical procedure they could 
be relieved for years. 

Dr. Austin A. HAYDEN said that in the last three months, 
since he first talked with Dr. Younger on this subject, he had 
treated two cases of ozena which he considered essential ozena. 
They both showed the atrophy, the crusting, the: fetor and a 
considerable loss of smell. They were first of all Wassermann- 
ized and found to be negative. The sinuses were rayed and 
found to be without, at least what he considered, very definite 
shadows. He believed that all radiograms should be made 
very soon after the exudate has been thoroughly cleaned 
out by the rhinologist instead of permitting them to be made 
with the nose filled with crusts. His two cases had been 
markedly improved. The fetor had disappeared and the crusts 
were very much less marked. 

Dr. Hayden had the impression after having treated these 
two cases that there would be considerable advantage in hos- 
pitalizing these patients. If the nose is packed completely 
there is great difficulty in breathing. Secondly, there is a con- 
siderable amount of pain when the patients walk around or 
go about their work. There was on one or two occasions a 
considerable amount of epiphora. He thought he would place 
such patients in the hospital before packing with the sugar 
solution, have them rest for the entire day and then repack 
the next day, and believed that in this way a very careful and 
gratifying application of the sugar to the nasal cavity could 
be accomplished. 
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Dr. Otis H. Mactay said he had used this treatment for 
a long time and felt sure there was more to the proposition 
than merely cleansing the nose. The nose after being cleaned 
out with any of the commonly used solutions soon fills again 
with crusts but after it is cleansed as stated and then the appli- 
cation of sugar applied, either by syrup or in other ways, he 
thought it gave better results than could be accounted for 
merely by the fact that the nose is cleansed. 

He was convinced that the sugar medication has a definite 
therapeutic value. In insufflating powdered sugar he had 
noticed that often the patient complained of headache either 
immediately or shortly afterward and asked Dr. Younger if 
he had had a similar .experience. 

Dr. YOUNGER (closing the discussion) expressed his thanks 
for the friendly acceptance of his paper, and stated that the 
use of sugar was not aimed at any underlying condition which 
might be the cause of atrophic rhinitis, or this peculiar type 
of atrophic rhinitis, nor was it intended as a treatment or cure 
of any accompanying or associated diseases. The use of sugar 
was aimed directly at the crust formation and the fetor as 
very disagreeable symptoms of the disease termed ozenal 
rhinitis. He stressed the point that it is by mo means a 
“cureall” but a very helpful agent. Previous to the use of 
sugar, in 1913, he had used many things for this condition 
without much satisfaction. He thought almost everything in 
the pharmacopeia had been used at one time or another in 
an effort to overcome the odor and dissolve the crusts. Many 
of the things were so disagreeable that it made the treatment 
of these patients very difficult. If the treatment was so dis- 
agreeable the patients would not keep it up at home. Sugar 
was offered simply as an effectual symptomatic remedy. 

As to the width of the nose, referred to by Dr. Holinger, 
and some of the others, an interesting observation had been 
made by one author who had made a tour of the world and 
studied ozena in all climates and races. His observation was 
that the largest percentage of cases occurred in the yellow, 
next in the Caucasian and least of all in the colored race, 
although the colored race has the widest ala nasi. 

He agreed that syphilis and tuberculosis attack the nose 
in their own peculiar way. Those who have had much to 
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do with ozenal rhinitis agree that there is a characteristic 
odor that is different from anything else and almost diagnostic 
in itself. As to the influence of suppurative sinusitis and the 
part it may play, he thought this was still a disputed point. 
It has been claimed by some authorities that all cases have 
an underlying sinus disease and many have been treated on 
this basis. While the ozenal crusts are found most frequently 
around the opening of the ethmoid cells and along the edge 
of the middle turbinate, Dr. Younger thought this was not 
proof that they are of sinal origin, although it is suggestive. 

He thought one of the great advantages of sugar in the 
treatment of ozena was that it is not particularly disagree- 
able to use and patients will continue its use at home while 
they do not like to use other things that might be just as 
effective but not so easily tolerated. 

As to the nonulcerative character of the crusts, mentioned 
by Dr. Wilson, this had also been the essayist’s observation. 
So far as he could observe, even by the use of a magnifying 
lens, he could not find any ulcerative surface underneath the 
crusts. He agreed that the treatment must be symptomatic. 

Dr. Beck had laid stress on the distinctive odor in these 
cases, and Dr. Lewy brought up the point as to sugar being 
used not only for the dehydrating action but for the action on 
the substratum. This was in substantiation of the author’s 
claims. 

Dr. Younger could not say that there had been any posi- 
tive cures, although many of the cases had been observed for 
eight or ten years, and certainly the disorder was not so trou- 
blesome. Some of the patients who had started out with the 
application of simple syrup in the office, followed by the use 
of sugar at home for a considerable time, have discontinued 
the use of sugar and are much improved, but he could not 
say that they were cured. It has been claimed that an atrophied 
mucous membrane could be replaced in a measure, but he could 





not say as to this. 

As to the relative value of palliative and surgical treatment, 
some of the surgical means of dealing with this disease had 
been touched upon. If all cases could be cured simply and 
easily and within a few days by any surgical measure he would 
favor it, for the palliative treatment, even with sugar, is a 
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tedious process and requires weeks and months to get a result. 
He thought Dr. Hayden’s suggestion of hospitalization was 
very good. Quite a severe reaction usually follows the first 
application of syrup and if the treatment could be carried 
out intensively for a few days it would be greatly to the benefit 
of the patient. 

Dr. Younger did not know what the headache which some- 
times follows the snuffing of materials into the nose was due 
to and thought that it usually was present for only a very 
brief time. 


Paper: “Nasal Fractures—The Treatment of by a New Adjustable 
Splint.”’* 


By SAMUEL SALINGER, M,. D. 
DISCUSSION. 


Dr. Harry L. PoLtiock thought the essayist should be con- 
gratulated on having shown such a simple device, and empha- 
sized the great advantage of the immediate replacement of 
these fractures. Many of the cases are treated by family phy- 
sicians who think there is no fracture and do nothing for 
several days, with the result that patients come in with much 
more deformity than they had at the beginning. He had 
never used such an appliance as that shown by Dr. Salinger 
but thought that if mechanical pressure was exerted on the 
inside of the nose for as long as seven days some pressure 
necrosis must result on the inside, with secondary infection 
and adhesions. This was one reason why they had not used 
such appliances. Dr. Beck had seen intranasal splints used 
very often during the war and so much secondary pressure 
necrosis followed this method of treatment that they gave 
wt up. 

Dr. Pollock presented some pictures of appliances they had 
formerly used and said that while some of them had done 
good service most of them would shift out of position and 
cause distortion. They now use the splints made of Bernay’s 
material and if they can get the patients early enough they 
can get the splints up high enough to hold them in place. They 


*See page 415. 
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never keep them in longer than forty-eight hours. He be- 
lieved that if the parts are replaced under general anesthesia, 
as is usually necessary, the fragments can be put up in place 
so that they will not shift around if these splints are used. 
The dental compound can be moulded to hold the parts in 
place with a little bandage. Dr. Pollock thought it against 
good surgery to keep the appliance in place too long and that 
any recent fracture, or even an old one, could be repaired 
by leaving the splints in place for forty-eight hours. They 
had obtained very good results in this way. In one case 
the patient had been struck with a twelve pound sledge ham- 
ber but the nose was put into position and the fragments 
held in place in this way for forty-eight hours, with excel- 
lent results. He considered the Bernay cotton splints very 
satisfactory, particularly in the recent cases, and thought the 
appliance of Dr, Salinger better adapted for the old cases 
that had been fractured for several years or months, where 
there was always great difficulty in holding the fragments 
in place. 

Dr. Epwin McGinnis agreed with Dr. Salinger that there 
was often too much delay in the treatment of fracture of the 
nose and the fact'that very few patients come in early enough. 
He thought that in the application of the internal splint de- 
scribed by the essayist just enough pressure was used to hold 
it in place and that with the external pressure this need not 
be great. 

He cited the case of a boy he had treated who had fallen 
out of a window and fractured the nose. The patient was 
not brought in for some time and the fragments had slipped 
out of place and overridden so that when he was seen there 
were a number of spicules and some scar tissue formation, 
and repair was very difficult. If the patient had been seen 
soon after the accident the fragments could have been re- 
placed very readily and kept in position, with a good result. 

Dr. SALINGER (closing the discussion) called attention to 
the fact that Dr. Pollock’s objection to the appliances for- 
merly used was that they would slip when the patient reclined 
or moved about, and agreed that if they were supported by 
a band around the head the band would have to be very tight 
to prevent this slipping. Below this plaster cast which .went 
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from above the brow clear to the occiput he placed a strip 
of muslin bandage from ear to ear which was \ong enough 
so that before the plaster hardened he could draw it up and 
shorten it sufficiently to prevent any motion. He had never 
had any difficulty with the cast for when it was placed in posi- 
tion it remained there. 

In the opinion of Dr. Salinger the necrosis (if it did occur) 
was not so much an objection as that due to an internal splint 
that presses against the turbinates. The bar in his appliance 
is very thin and goes into the recess between the septum 
and nasal bone in a place where even if there were a secondary 
adhesion it would be so far away from the sensitive areas of 
the nose that the patient probably never would complain of 
it. The important point is that the turbinates and the region 
of the septum opposite the turbinates are absolutely un- 
touched. It is true that the fragments would remain in posi- 
tion if replaced immediately after the accident in some cases, 
but in many others there is a persistent tendency toward 
depression. This occurs especially in cases that have to be 
refractured, and it is in such cases that this apparatus is par- 
ticularly valuable in retaining the fragments. There is intra- 
nasal pressure wth counterpressure against the external parts 
of the nose. He agreed that in some cases forty-eight hours 
was long enough to keep any appliance in place but in one 
case he had to keep it on for ten days and saw no ill effects. 
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Meeting of Monday Evening, March 3, 1924. 
THE VICE-PRESIDENT, Dr. E>DwArp McGINNIs, PRESIDING. 
Injury of the Eighth Nerve. 


Dr. CHARLEs H. Lone presented a boy, aged 3 years, who 
was hit over the right ear by an oak plank on December 24, 
1923. Blood discharged from both ears and nose and he 
had vomited soon after the injury and again the following 
morning. He was unable to sit up for several days, apparently 
suffered greatly but was not unconscious at any time. There 
were no symptoms of acute labyrinthitis, facial paralysis or 
ocular symptoms at that time. Deafness seemed complete and 
the child had a tendency to fall to one side or the other but 
never backward or forward. By the middle of January hear- 
ing had improved so that the child could talk with his parents, 
but by February Ist he was again completely deaf. He was 
seen by Dr. Long and a neurologist on February 25th and a 
diagnosis of trauma to the peripheral branches of the eighth 
nerve was made. No other cranial nerves were involved. 
Rontgen examination showed no evidence of fracture and the 
loss of function was evidently due to concussion. All vestibu- 
lar tests which they could make, tuning fork and caloric 
tests, indicated a dead vestibular nerve but the child was able 
to stand and walk in the dark or when blindfolded. This was 
believed to be a case of secondary degeneration of the periph- 
eral endings of the eighth nerve, with a questionable prognosis 
as to the restoration of hearing. 


Scientific Program: 
Ethylene Gas—lIts Discovery and Its Uses. 


By Arno B. Luckuarpt, M. D., 
CHICAGO. 


AUTHOR'S ABSTRACT. 
Ethylene was discovered in 1879 but it was apparently made 


by a man named Becker prior to that time. The latter men- 
tions the fact that the addition of oil of vitriol to alcohol 
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generated a gas having a sweetish odor. It is readily pre- 
pared by a number of different methods. Alcohol is used 
commonly as a base and several different acids, or even very 
hot kaolin, are used, the alcohol being allowed to drip on the 
heated acid or kaolin. By such methods C,H, is converted 
into C,H, and H,O. Ethylene (C,H,) can be described as 
dehydrated ethyl alcohol, ethyl alcohol from which all the 
water has been removed. 

You may be interested in its distribution in Nature, and 
the uses to which it has been put in the past. It is formed 
under almost any condition when organic matter is subjected 
to distillation and it escapes in Jarge quantities, I am told, from 
oil wells, In crude oil it dissolves very readily and when 
a “strike” is made ethylene is said to escape, often in large 
quantities. 

It has been used as a welding agent and it was used during 
the last war in the preparation of mustard gas. It has been 
used to enrich illuminating gas. 

Ethyl alcohol and ethylene have the same caloric value. 
One might expect to find ethylene in illuminating gas and one 
does. It occurs in the exhaust of any gasoline engine (e. g., 
automobile). It has been used for ripening green oranges 
and lemons. It will rapidly ripen green citrous fruits of 
all kinds. It accelerates the ripening of the fruits as well 
as deeping the color of the skin and leads to their early matur- 
ity. A large proportion of green citrous fruits that had been 
discarded as waste in the large fruit fields of the west and 
south are now marketable as ripe fruit. 

About 1908 there was organized at the University of Chi- 
cago a Greek letter fraternity comprising the younger men 
of the various scientific departments with the idea of their 
meeting each other and being helpful to one another in their 
various problems in the fundamental sciences. It happened 
that I was fortunate enough to meet in this organization Dr. 
William Crocker, a plant physiologist. At that time he was 
interested in the subject of ethylene. Dr. Crocker was asked 
by some carnation growers why carnations died so soon after 
being brought to Chicago and placed in the greenhouses or 
florists’ establishments. The carnations would be in excellent 
condition when brought to the city and then would soon wilt 
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and die. Dr. Crocker suspected that these particular plants 
were susceptible to illuminating gas and that tlie gas from 
leaky mains in greenhouses might be the cause of death. He 
investigated and found that illuminating gas was very toxic 
to carnations. Illuminating gas consists of a number of gases, 
such as carbon monoxid, methane, ethylene and hydrogen. 
He next determined which of the bases was the most toxic. 
He suspected that the carbon monoxid was the chief toxic 
agent but to his great surprise found this was not true. 
Whereas 40,000 parts of air to one part of carbon monoxid 
would cause carnations to fold up inside of twenty-four hours, 
he found that ethylene was much more toxic, one part of 
ethylene to 2,000,000 parts of air giving the same result. 

We thought that probably ethylene might be very toxic for 
animals for the reason that ethylene is an unsaturated com- 
pound, like carbon monoxid. As you know, carbon monoxid 
kills because it has two free valences by means of which it 
attaches itself to the hemoglobin, preventing the latter from 
transporting oxygen to the tissues. Ethylene likewise has 
two free valences which could’ conceivably combine with 
hemoglobin. If so, the animals made to inhale ethylene might 
succumb in the same way as they do from carbon monoxid. 
It seemed to me that many of the symptoms heretofore ascribed 
to the carbon monoxid in illuminating gas poisoning might 
have been due to ethylene. 

We prepared ethylene and subjected frogs to various con- 
centrations of the gas. We chose as our animal the frog 
simply because we thought we would be able to follow the 
toxic action much more easily than in an animal with a higher 
basal metabolic rate. Knowing that ethylene would kill carna- 
tions in a dilution of 1:2,000,000 we subjected frogs to a 
dilution of 1:40,000. Getting no effect, we pushed up the 
concentration to 1 per cent but still noticed no ill effect. When 
we saw that the frogs did not succumb when placed in even 
the 80 per cent mixture we thought this was an example of 
unsuccessful research and that it was not toxic at all, but 
after leaving them in this mixture we found that they became 
more sluggish and that respiration practically ceased. We 
then took them out and put them into cold water and they 
immediately recovered. 
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Since it was possible to give frogs such a high concentra- 
tion without bad effects we used an animal with a higher 
metabolic rate, namely, the white rat. After about fifteen 
minutes they would curl up in the bottom of the jar but 
after taking them out and pinching their tails they would 
not respond to the nocous stimulation. In a minute or so 
they would be all right. We still thought the gas would 
show a delayed toxic action and that they would die, but 
they did not. They were as active as ever the next week. 

We turned next to the dog and in 80 per cent concei- 
tration the animal became quite wabbly. We decided next 
to draw off blood from this particular animal, and found that 
we could make extensive incisions without any pain what- 
soever. We found we had not only produced partial anesthesia 
but a marked analgesia. 

The war interrupted this work temporarily. 

Knowing that this compound, ethylene, had anesthetic and 
decidedly analgesic properties, Mr. Carter and | investigated 
the action of ethylene systematically in a series of animals 
in 1922 using white mice, white rats, rabbits, guinea pigs, 
cats, and finally the dog. These experiments led to the con- 
clusion that ethylene is an anesthetic agent and an analgesic 
agent, and when compared with nitrous oxid it was found 
to work more rapidly and more satisfactorily in a given con- 
centration. As a matter of fact, we tried these two gases 
simultaneously in different species of animals and delivered 
to these animals both gases at the same rate of flow and con- 
centration, in order to compare the analgesic effects of the 
gas and the anesthetic effects of the ethylene gas with nitrous 
oxid, the well known anesthetic agent. As a result of these 
experiments we concluded that ethylene gas is not only 
anesthetic and analgesic, but that it produces anesthesia in 
about half the time required for nitrous oxid. We found 
that the anesthesia came on sooner, that we could use a lower 
concentration and that there were no bad effects afterward. 

It was then tested out thoroughly on dogs, using a special 
device, and we found no change in the blood pressure, which 
is so commonly seen in nitrous oxid, and that the animal would 
recover after long periods of anesthesia without any untoward 
after effects. 











































SOCIETY PROCEEDINGS. 983 


It was found that about an 87 per cent of ethylene with 
13 per cent of oxygen kept dogs anesthetized for a long period 
of time. They recovered within one to two minutes and 
showed no evil after effects. 


We were not satisfied even at that. We took one dog and 
subjected that animal to anesthesia every other day, fifteen 
times in twenty-one days, for periods of three-quarters of an 
hour, and in spite of the fact that it was an animal readily 
susceptible to any deleterious agent, during this period of 
time the animal gained six pounds in weight and showed no 
evil after effects whatsoever. 


After finishing this work Mr. Carter and | decided to try 
it out on ourselves. This was during January and February, 
1923. It was with some apprehension that we first inhaled 
this gas mixture itself. Inhaling it in lower concentrations 
we noted the effect and waited to see if any untoward results 
ensued. As none occurred, we prolonged the anesthesia to 
five, ten and ultimately to fifteen minutes. Having convinced 
ourselves on the first and succeeding Sundays that et!:vlene 
had no deleterious after effect, that it led te no headaches, 
vomiting, glycosuria or albuminuria, we got other volunteers 
in the laboratory and anesthetized them for longer periods 
of time, with equally good results. 


Then we arranged to make a more or less public demon- 
stration with some members of the surgical and medical staffs 
of the Presbyterian Hospital present as witnesses. Mr. Carter 
and I were the subjects. Professional anesthetists were there 
also and they could compare, from their knowledge of what 
nitrous oxid would do, the effects of this agent. So well were 
the physicians and the anesthetists satisfied with the rapid 
induction and the good relaxation that on March 14th of last 
year (1923) the gas was used in the clinic at the Presby- 
terian Hospital. We had used all sorts of stimuli on our- 
selves, pounding our feet with hammers and pinching the 
skin of the arm, and the next day would find the skin dis- 
colored from the axilla down to the wrist where we had been 
pinched. We went so far as to push blunt safety pins through 
the arm but no operative work had been done under the gas 
and it was with some hesitancy that we attempted this, prin- 
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cipally because of the mechanical difficulty in getting the yas 
into the gas bags. 

The first case operated on was for the removal of a wen. 
The operation was completed before the man knew that any- 
thing had happened to him. The next case was a bilateral 
ischiorectal abscess, and if anyone had told me beforehand 
that this man had been operated three or four times under 
nitrous oxid and had risen up on the table each time I would 
have died of fright during the procedure, but the man went 
to sleep, the fistula were cut open, curetting was done and the 
wound packed with gauze, the patient never rising from the 
table. He recovered promptly with no complaint except that 
he felt ‘‘as if he was full of good French wine.” 

The next case was the induction of the anesthetic state with 
ethylene for subsequent ether narcosis. Since that time it 
has been used in the Presbyterian Hospital in some 2,000 cases, 
in general surgery, urological surgery, gynecology and ob- 
stetrics. In this city it has been used by Dr. Dodge at the 
Salvation Army Clinic, for extraction of teeth, in operations 
upon the jaw, and it has also been used elsewhere in this 
country, more in the east and south than in other portions 
of the country. It has been used in New York, Baltimore, 
and Richmond, in New Orleans, in St. Louis, It has been 
used at the Mayo Clinic, extensively in Minneapolis and St. 
Paul, in Nashville, Omaha and Seattle. Dr. Lundy, of 
Seattle, has recently published an article on its use in infants 
two weeks old, and his opinion is that in bad risks that its 
advantages loom up particularly well. 

The claims for it are these: The rapidity of induction. It 
is infinitely more powerful in inducing relaxation—a relaxa- 
tion without cyanosis. The patient is slightly more pink than 
normally instead of cyanotic. There is no sweating and no 
respiratory irritation. It has been used in a number of cases 
where there has been acute bronchitis without any indication 
that the condition was made worse by it. The rapidity of re- 
covery is another point in its favor and particularly the absence 
of postanesthetic vomiting. Occasionally one gets a supply 
of the gas that is not as good as usual and the patients may 
vomit, but in our experience the patients vomit early on 
awakening and perhaps twice afterward at the worst. To 
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what vomiting is to be attributed following any operation is 
a difficult question to decide. One woman was operated to 
remove a small piece of tissue from the breast and would 
not give permission to perform a radical operation at that 
time. She was under the anesthetic for five minutes and 
vomited for eight hours. The next morning she gave von- 
sent for the radical operation, was under the anesthetic for 
an hour and a quarter and there was no nausea or vomiting 
afterward. It was hard to state that the ethylene was the 
cause of the vomiting the first day when there were no after 
effects whatsoever the next day. 

The increased anesthesia without cyanosis is a great ad- 
vantage of ethylene and more complete relaxation over nitrous 
oxid. 

I would like to call your attention to the fact that the prob 
lem had its initiation as one of purely scientific interest. The 
results promised nothing of practical importance, The idea 
was to ascertain how toxic ethylene gas was for plant and 
animal life, but instead of that it turned out to be nontoxic 
and, indeed, a splendid anesthetic agent. 

DISCUSSION. 

Dr. Frances FE. Haines stated that as nearly as she had 
been able to learn ethylene gas has been used in less than 
100 operations on tonsils and adenoids in Chicago. With two 
or three exceptions in a series of 50 patients operated by Dr. 
Otto J. Stein at the Post Graduate Hospital the patients were 
children. The anesthetist in charge stated that ether, often 
to the amount of one ounce, was administered with the ethylene 
in nearly all of the cases. The percentages of C,H, and O. 
used were 90 and 10 respectively. When the patient was 
anesthetized the mask was removed and the operation per- 
formed. As Dr. Stein worked rapidly, the patient awoke toc 
soon in only one or two instances. The results of these eth 
ylene-ether administrations were stated as follows: 

Relaxation—very little if any more than with nitrous oxid 
and oxygen. 

Nausea—about the same as in nitrous oxid and oxygen 
Vomiting in not more than 20 per cent. 
Bleeding—about the same as with ether. 
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Ethylene safer than nitrous oxid. 

Recovery period when ether was not given about the same 
as with nitrous oxid and oxygen. 

- In Dr, Haines’ own rather limited experience with this 
agent in laryngologic operations her observations had been: 

Relaxation—about the same as with nitrous oxid and 
oxygen. 

Vomiting and nausea 
oxygen. 

Bleeding—about the same as with nitrous oxid and oxygen 
during operation but more prolonged into the waking period. 

Recovery—practically the same as with nitrous oxid and 
oxygen. 

Most of her experience with ethylene has been with other 
work and she took exception to some of the statements that 
have been published regarding its great advantages “in many 
persons and conditions in which nitrous oxid is specifically 
contraindicated, such as in children, in diabetic patients, in 
old age, in advanced arteriosclerosis, in high cerebral pressure, 
in operations on the brain, in major operations and in obstet- 
rics,” and stated that many surgeons, anesthetists and obstet- 
ricians throughout the United States are making nitrous oxid 
the anesthetic of choice in practically every one of these con 
ditions and types of patient. She believed that when anes- 
thetists attain sufficient skill and when surgeons practice suf- 
ficient gentleness in the manipulation of tissues the contra- 
indications to nitrous oxidoxygen anesthesia will largely 
vanish. Nitrous oxidoxygen is absolutely nonirritating to the 
respiratory tract. 

In her opinion the relaxation obtained under. ethylene- 
oxygen is not greater than that obtained under nitrous oxid- 
oxygen when primary, and if need be secondary saturation 
are employed. Considerably more relaxation is obtained than 
with rirtous oxidoxygen without the use of the saturation 
method. Experience with this agent has brought greater pos- 
sibilities. Many surgeons have been extremely patient and 
very gentle in their procedures in order that the new anes- 
thetic, ethylene, might be tried out thoroughly. Had _ they 
not taken such interest it might have gained recognition very 
slowly or possibly not at all. 


slightly more than nitrous oxid and 
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As so many factors enter into the production of nausea and 
vomiting, careful bedside study of hundreds of cases would 
be required to ascertain accurate percentages. 

She observed that induction of anesthesia is smooth, just 
as with nitrous oxidoxygen properly given, and the recovery 
period is very short, not differing materially from nitrous oxid- 
oxygen. Without doubt, ethylene merits a place among general 
anesthetics far above chloroform, but how it will be rated 
with nitrous oxidoxygen and ether remains to be worked 
out. She believed its only superiority thus far over nitrous 
oxidoxygen skillfully given lies in its ease of administration. 

Further studies should be pursued along several lines, among 
which are the following: 

1. Physiology of anesthesia: (a) Is ethylene merely in a 
state of physical solution in the blood and other tissues? (hb) 
How does the suspension of metabolism compare with that 
under other general anesthetics? (c) What proof other than 
the absence of cyanosis is there that there is no asphyxia or 
anoxemia attending ethylene anesthesia ? 

2. Toxicity: Is pure ethylene toxic in the concentration 
and amount required for long administrations ? 

3. Is ethylene a cardiovascular or respiratory depressent / 
The blood pressures to date are too few to prove anything. 
If ethylene is not appreciably depressing, could not its limita- 
tions be greatly lessened by using a preliminary narcotic? 

4. What causes the nausea and vomiting when they occur 
and are not due to the operation? Are they caused by im- 
purities, or a certain degree of anoxemia during anesthesia, 
or a direct action of ethylene upon the stomach or upon the 
vomiting center ? 

Dr. Otto J. Stein thought the subject would be greatly 
enhanced if one could have the viewpoint of the patients who 
have taken this anesthetic, for after all that is the crux of the 
question. He was sure that after the splendid remarks of 
Dr. Luckhardt many more would be using ethylene than had 
used it in the past, particularly as he had stated that it is 
only a modified form of alcohol. 

This anesthetic had been used in his department after Dr 
Luckhardt published his first article regarding it. They began 
its use in cases where they wished to produce a quick analgesia 
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for the simple operations, such as incisions of the drum 
membrane in acute middle ear infections, opening of abscesses 
in the neck or postauricular swellings they were not quite 
sure about, for exploratory incisions, gum boils and similar 
things. Many advantages were offered by this agent which 
appealed to him greatly, particularly the rapidity with which 
the patient is inducted into anesthesia. There was also an ap- 
parent absence of any irritative symptoms, a lack of cyanosis 
and labored breathing, particularly the blowing and puffing 
which is so noticeable from ether and the accumulation of 
fluid in the throat. Because of this fact it was thought well 
to try it in throat work. He was under the impression that 
it could probably be given best by means of the nasal mask 
such as dentists use in the extraction of teeth, and this was 
tried with very little success. They then used an ordinary 
face mask with complete success. 

Dr. Stein was particularly impressed by the extremely quiet, 
almost subnormal, shallow breathing. He had never taken 
the blood pressure but had noticed that the mouth was free 
of accumulated secretion, the body was free from perspira- 
tion and the face pink, as mentioned by Dr. Luckhardt. He 
had never seen any cyanosis. The induction of the anesthesia 
was sometimes so rapid that he was scarcely prepared to oper 
ate and he had learned that they could count on from 45 sec- 
onds to 1% minutes for complete anesthesia, The patients 
recovered just as rapidly and without any excitement as a 
rule, and without any complaint such as so often follows ether 
anesthesia. They could operate so rapidly that there was 
no opportunity for the swallowing of blood and there had 
been very little nausea and vomiting. They had occasionally 
had a complaint of quite severe headaches. 

In conversations with various operators and interns as to 
whether there was increased bleeding during the operation, 
the almost universal statement had been that there was no 
increase in the bleeding from either the general surgical stand- 
point or the special branch. 

As to the disadvantages, at first it was rather expensive 
but at present it is as cheap as nitrous oxid. In using it for 
nose and throat work where they worked rapidly they had 
figured that it cost only about twenty-five cents. There had 
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been some complaint that one could not use the suction appa- 
ratus because of fear of explosion from a spark generated 
by the motor, and that one could not use an electric cautery, 
but from inquiries he had made he considered this a negligible 
factor when such a small amount was used. 

They started with 95 per cent ethylene and 5 per cent 
oxygen and probably 90 per cent ethylene and 10 per cent 
oxygen for the throat work. The general surgeon uses 80 
per cent ethylene and 20 per cent oxygen and this carries 
through from % to 1% hours. In most of the general surgi- 
cal work at the Post Graduate Hospital the ethylene has been 
used in conjunction with narcotics, such as scopolamin, mor- 
phin and hyoscin, and often in conjunction with some ether. 
They commenced its use in the summer of 1923 and up to 
January Ist it had been used in 250 cases altogether, in 40 
cases of laryngological work up to January Ist and in about 
18 since that time. The patients had been principally chil- 
dren but some were adults. It had been used in septum opera- 
tions and tonsillectomy; after doing the work on the septum 
under cocain the patients were put to sleep with ethylene, and 
within five minutes the tonsils- would be out, without the 
patients having any sensation whatsoever as. to a conscious 








ness of being operated upon. 

In one case, that of a child three years of age, in which 
a tonsillectomy and removal of adenoids was being done, the 
patient took the anesthetic very well for half a minute, when 
suddenly the respiration entirely failed. The child had a mild 
degree of cyanosis but there was no breathing and no pulse. 
Oxygen was immediately forced through the anesthetic appa 
ratus but brought no response, but by vigorous use of the 
Sylvester method the patient recovered and the operation was 
continued. 

In another case in the general surgical service after the 
patient had been inducted into the early stage of anesthesia 
suspension of respiration occurred, but was relieved and the 
patient went through the operation without any untoward 
results. 

Dr. Stein believed that ethylene lacked many of the «lis 
agreeable features of ether as an aesthetic agent, and consid- 
ered it far superior to nitrous oxidether even when given 
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by the best anesthetists. From the patient’s standpoint, the 
patient enters the anesthesia in a more quiet frame of mind 
and without any preanesthetic excitement. It also seemed 
to him to lack the stimulating effect on the brain that is com- 
mon with ether anesthesia. There is no stimulation of the 
sweat glands and the mucous glands of the mouth and no 
gastrointestinal stimulation. He felt convinced that in nose 
and throat work if some method of giving it could be per- 
fected—for instance, passing nasal tubes down the pharynx— 
to permit of the continuance of anesthesia for the longer 
operative procedures that it would be far superior to other 
agents. In his hands only three or four minutes is necessary 
for adenoidectomy and tonsillectomy and he has found that 
the bleeding amounted to practically nothing. 

Dr. Austin A. HAYDEN said that his experience with eth- 
ylene was very limited. He had recently used it in five cases, 
all children from 7 to 10 years of age, and in the case of one 
adult in which a modified Caldwell-Luc antrum operation 
was performed. The gas was administered with a combined 
mouthpiece so arranged as to prevent any breathing except 
through the machine. Complete anesthesia was obtained in 
less than three minutes. A dissection tonsillectomy was done 
which, of course, requires longer anesthesia and from the 
standpoint of the administration is more difficult than the 
Sluder procedure or any modification thereof. In order to 
prolong the anesthesia it was found necessary to add ether 
to the gas and when the patient was completely relaxed the 
gas was detached and ether was administered. The suction 
apparatus was running continuously all the time so that the 
air as well as the ethylene gas was being pumped out of the 
throat during the entire operating period. 

In the third case two large rubber catheters were used, one 
in each side of the nose. These were passed back into the 
throat down to the base of the tongue so that practically a 
supralaryngeal and intratracheal anesthesia was administered. 
With that very simple arrangement no trouble was experienced 
in holding these patients under the anesthetic, with the suction 
machine running continuously for ten to twelve minutes, the 
time required for the tonsillectomy. The same method was 
used in the antrum operation with equally satisfactory results. 
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After the operation was completed, the patient would wake 
up in a few seconds with pharyngeal reflexes fully estab- 
lished. After coughing and expectorating a few times the ton- 
sillar fossz could be examined for bleeding in a most satis- 
factory manner. In one case which was perfectly dry bleeding 
started up again, The child was reanesthetized and the neces- 
sary sutures taken. He believed this was as severe a test as 
one could apply to an anesthetic and he was delighted with 
the results and thought it of great value. 

Aside from the facts that ethylene causes little or no 
nausea and vomiting, that it produces rapid anesthesia and that 
it is safe, Dr. Hayden thought there was a distinct advantage 
in an anesthetic from which patients wake up so quickly and 
in such an excellent condition. This feature is particularly 
advantageous in chronic mastoids where one is working very 
close to the nerve, and in operations about the eye, especially 
in correcting crosseyes. 

Dr. Hayden thought the profession should be profoundly 
grateful to Dr. Luckhardt and very proud of him for having 


given this to the world, for he is a doctor of medicine, a 
man with a practical turn of mind and not a nonmedical 


researcher. 

He had been told that the number of ethylene anesthesias 
was now approximately 50,000 and that one death had occurred 
in this series. In that case there was some reason not to 
ascribe the death to the anesthetic agent but it had occurred 
in connection with ethylene. It was very necessary to have 
reports of the morbidity of the method in order to get all 
the angles. Every anesthetic that has been brought out has 
been said to be perfectly safe. Butyn was thought to be safe 
but one man in Indiana had reported the death of two patients 
in one week following its use. Ether has been a very old 
and very useful friend. Its safety is attested by an extremely 
low mortality in the millions of cases in which it has been 
used. This new agent he thought was undoubtedly of great 
usefulness, and that it may replace ether to any large extent. 

Dr. IsaBELLA Herp asked Dr, Stein what percentage of 
oxygen the two patients were getting when suspension of 
respiration occurred, and stated that patients stop breathing 
when given too little oxygen with ethylene just as they do 
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with nitrous oxid and that when ethylene kills it kills through 
lack of oxygen. If they receive enough oxygen throughout 
an ethylene anesthesia they will not die, unless they have been 
so doped with morphin that the respiratory center is depressed 
from that narcotic. 

They had not had much experience with ethylene in con- 
nection with laryngology and otology, but had found that 
they could first put the patient to sleep with the ordinary face 
mask or with the nasal inhaler from the start. Their practice 
has been to simply use the face piece and the operator does 
the work after this is removed. If a longer anesthesia is de- 
sired they change the face mask to the smaller nose mask and 
by positive pressure force the gas in through the nose in suffi- 
cient quantity to keep the patient asleep. This plan had worked 
splendidly in connection with extractions. 

They had been fortunate in their work with ethylene. Its 
use had not been confined to any particular branch of surgery 
and in a little over 2000 cases they had not had a death. They 
had used no premedication, so whatever happened was always 
due to the anesthetic being used at the time. If morphin 
was given before the operation more care would be required 
because of the danger of respiratory depression. Occasionally 
they have had nausea and vomiting, she believed, more than 
would occur when a uniform preparation of the gas is obtain- 
able. With some tanks they can give more oxygen than 
with others. After the first ten minutes or half hour they 
can estimate the necessary amount of oxygen and can hold 
them through indefinitely. 

Dr. Herb called attention to an article which had recently 
appeared in the Journal of the A. M. A. by a man in the 
West who had given only 5 to 10 per cent oxygen to chil- 
dren, and expressed the opinion that this was far too small 
a quantity. 

Dr. Otto STEIN (replying to Dr. Herb) said that one of 
the patients who stopped breathing was a woman who was 
being operated upon by someone else, and he did not know how 
much oxygen was used, but thought probably about 10 per 
cent, as this was the usual amount used in general work. She 
had received a combination of scopolamin and morphin, as 
this is used routinely in general work at the hospital. 
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The other patient was a child, aged 3 years, who received 
the usual 10 per cent oxygen and no premedication. They 
always start with 10 per cent but sometimes run as high as 15 
or 20 per cent. 

Dr. ALFRED Lewy asked to what extent the laryngeal reflex 
was abolished with ethylene, and to what extent any existing 
organic disease of the heart, kidneys or other viscera is con- 
sidered a contraindication to the use of ethylene. 

Dr. Epwin McGinnis said that he had used ethylene gas 
anesthesia in one case of rather severe mastoiditis in which 
the patient had a chronic bronchitis and a nasal infection. The 
internist did not wish them to operate but someone suggested 
that ethylene be used and the patient came through the opera- 
tion very nicely and made a perfect recovery. He considered 
ethylene very satisfactory in adenoid and tonsil work. 

Dr. LucKHARDT (in closing) said that where comparisons 
had been made by entirely unprejudiced people they seemed 
to be in favor of ethylene anesthesia. The experience of anes- 
thetists and surgeons throughout the country had shown him 
the courtesy of answering questions he had put to them from 
the point of view of comparison, and all had expressed them- 
selves in favor of ethylene in preference to nitrous oxid. 
Even the anesthetists who were much in favor of nitrous oxid 
confessed that they could do things under ethylene that they 
could not attempt under nitrous oxid. He called attention to 
the demonstration by Dr. Herb in San Francisco in 1923, when 
the patients were all pink and not at all cyanotic under the 
ethylene anesthesia, but soon changed to the mottled cyanotic 
condition when nitrous oxid was given. It often is difficult 
to convince anesthetists that this cyanotic condition of the skin 
is more than skin deep, and that cyanosis, however produced, 
means partial asphyxiation. If a patient is blue in his skin 
he is blue in his kidneys and his brain, and he may be a little 
too blue to stand the effects of the anesthetic. 

Dr. Luckhardt stressed the fact that no anesthesia should 
ever be pushed to the point of saturation, and said he would 
rather see ethylene pass out of use entirely than to have it 
pushed to any point of saturation. He did not wish this to 
be tried with ethylene and was sure that one could obtain all 
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the relaxation desired without pushing it to this point. If 
not, the anesthesia should be continued with ether. He was 
convinced that it was infinitely better than nitrous oxid and 
was prepared to stand by this statement. The amount neces- 
sary for anesthetic purposes is infinitely less. When death 
occurs as the result of ethylene the respiratory center stops 
first. He thought, from what was known about other anesthet- 
ics, particularly ethyl chlorid, that it was not wise to start with 
90 per cent, for one might easily induce reflex cardiac inhibi- 
tion and death as a reflex. It would be better to abolish the 
sense of smell with 80 per cent, and bring it up, than to start 
with 90 per cent and bring it down. 


Regarding the anoxemia, the alkalin reserve under anes- 
thesia does not fall more than 4 per cent, nor does the blood 
sugar rise to any noticeable extent, even after prolonged ethy- 
lene anesthesia, which it always does under ether and chloro- 
form. Neither does the Ph. change as it does under ether and 
chloroform (Leake). The speaker maintained that with the 
same percentage of ethylene, as compared with nitrous oxid, 
one could produce more relaxation and less cyanosis. This 
has been verified by numerous operators. Failures have been 
reported by himself and others, but one can give more oxygen 
with ethylene than with any other anesthetic agent. An anes- 
thetic should be given for the best interests of the patient, not 
to save a little oxygen. 

Dr. Luckhardt said that an article would soon appear on the 
use of ethylene in urology. The patients were aged and in 
had condition with hypotension, vascular changes, myocard- 
itis, chronic bronchitis and some with evidences of retention, 
hut there was no deleterious after effect. Whether for use in 
the young or the aged, there are at present no contraindications 
for its use. 

He, stressed the point that ethylene does burn and in some 
conditions creates an explosive combination with oxygen, and 
that no flame, cautery or source of electrical discharges should 
be permitted near it. 

He could not answer the question of Dr. Lewy regarding 
the laryngeal reflex, but said the swallowing reflex was the 
last to disappear in the experiments on himself. 
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Dr. Harry Boyp-Snee, South Bend, Indiana, presented his 
inaugural thesis, entitled “An Otologic Study of the Strepto- 
coccus Organism.” 


Paper: “An Otologic Study of the Streptococcus Organism.’’* 
3y Harry Boyp-Sneer, M. D. 
DISCUSSION. 
Dr. Ernest E. Irons, speaking from the viewpoint of the 


internist, said that the paper was of interest to those in inter- 
nal medicine. 


This type of osteomyelitis is one which develops by direct 
extension. While involvement of the ear and mastoid may be 
part of a general sepsis, it usually is not a blood borne infec- 
tion. In this respect this type of osteomyelitis and osteo- 
periostitis is different from the acute form which occurs in the 
long bones. In the usual acute osteomyelitis the organism 
concerned in the very large percentage of cases is the staphylo- 
coccus, which gains access through wounds or infections of 
the skin. Ina small percentage of cases of this type one meets 
with an osteoperiostitis of streptococcal origin. In infections 
of the pharynx, nose and tonsils which frequently precede the 
otitis media, the organism is in a very large percentage of 
cases the streptococcus, of one type or another, and the sec- 
ondary lesions usually contain streptococci. 

Streptococci have been variously classified according to cer- 
tain differences in their growth reactions. This may be hemo- 
lytic or nonhemolytic when grown on blood agar ; some produce 
green pigmentation, and some of these fall into the group 
known as streptococcus viridans. Streptococci have been fur- 
ther classified in regard to their ability to ferment sugars, and 
according to their agglutination by immune sera. In general, 
it is safe to say that hemolytic streptococci are likely to be 
concerned with acute infections of one type or another, and 
examples of this are erysipelas and puerperal sepsis. Strep- 
tococci in the other group are more likely to be associated 
with more chronic lesions, such as some form of arthritis and 
chronic ulcerative endocarditis. There are a number of other 


*See page 929. 
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types, and the lesions produced are likely to lie between the 
two extremes of acuteness and chronicity. 

In general, the serious complications which are likely to 
arise in connection with suppurations of the middle ear and 
the adjacent parts are likely to occur in rather close connection 
in point of time with the local disturbance. Conversely, in 
looking for the source of chronic arthritis and similar lesions, 
one rarely finds the source of infection in the ear, although 
there may be exceptions to this rule. 

The indications for operation are of great interest to the 
internist, but are best discussed by the aural surgeon, In the 
Army, in 1918, the standards of indications for operations 
on the mastoid varied greatly in different parts of the country. 
In the same epidemic the number of operations was small in 
one place and large in another. 

Dr. CHARLES M. Rosertson said that all, or practically all, 
cases of acute suppurative otitis media have as a cause an in- 
flammatory process in the eustachian tube, which proceeds 
from a similar process in the nasopharynx. Spontaneous mid- 
dle ear suppuration does not exist. It is true we have experi- 
enced otitis media suppurativa complicating a parotiditis or 
an extension of an inflammatory process in the external audi- 
tory canal, but these are rare and may not be met in a great 
number of cases treated. In cases where spontaneous infec- 
tions are thought to occur, were we to culture early we would 
find the infecting organism in the eustachian tube. It is not 
always necessary to incise the membrana tympani to obtain 
cultures, as it can be done through the eustachian tube by 
means of an applicator passed through the eustachian catheter 
or by means of a middle ear cannula passed into the middle 
ear via the tube. This could be demonstrated before the in- 
flammatory process had produced marked redness and bulg- 
ing of the drumheads. Bulging is, of course, caused by quanti- 
tative fluid pressure in the middle ear itself. 

The essayist stated that he has found the mucous membrane 
of the mastoid cells engorged, the mucous membrane vessels 
marked by emboli and granulations present in the cells as 
early as forty-eight hours after the onset of the otitis in all his 
cases. This struck one as a rather astonishing statement, as 
we have believed many cases existed in which the mastoid 
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cells were as yet not involved, and the prognosis of the dis- 
ease seemed to bear out this observation by reason of the ces- 
sation of discharge and a lack of any other symptoms what- 
soever as soon as drainage of the tympanum was effected. 
Even in the event of involvement of the mastoid cells in an 
acute inflammatory process such as he describes, it would seem 
sound judgment to wait a few hours or days to determine 
whether the resistance of the mucous membrane was _ suf- 
ficient to resist the invasion present. 

How many times have we observed cases of acute otitis 
media suppurativa result in symptoms of mastoiditis which 
required operative treatment? The fact that some pathologic 
change has been found in the mucosa of the cells at the time j 
of early operation (forty-eight hours after onset) does not 
justify such early opening of the mastoid. Especially was 
this true when, as the essayist states, there were no symptoms 
of mastoiditis present. We are no more warranted in opening 
the cells at this time than we are in operating an accessory 
sinus as soon as an infection might be supposed to exist. It is 
well established that otitis media suppurativa acuta is always 
caused by some strain of streptococcus. This has been dem- 
onstrated numbers of times, and it is also “well established 
that any secondary contamination may, as the author states, 
submerge the original microorganism. This is well shown in 
the membranous exudates occurring with diphtheria and 
streptococcus infections of the tonsils. The author admitted 
the healing following those early operations was far from un- 
eventful and cited a high degree of unfavorable signs and 
complications, 

This is in accord with our understanding of the usual find- 
ings when operation is resorted to before it is surgically in- 
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dicated. More than 10 per cent of these cases did not heal if 

and came to a second operation. This struck one as being a 

very high degree of failure from the original mastoid oper- 

ation. This would surely show that (a) the case was in- 
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completely done, or (b) before the resistance of the patient 
was established. The percentage of complications given shows 

what we have talked about for the past few years as an evi- ’ 
dence that complications may be looked for in operating too ee 
early, as much or more than in waiting too long in our opera- 
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tive treatment. The author cited 48 cases of the 285 operated 
upon where complications arose which struck one as being 
very high (17 per cent or thereabouts) ; 10 per cent showed 
leptomeningitis; 5 per cent, erysipelas; 10 per cent, abscess 
external to the ear, all of which are higher than we are accus- 
tomed to experience. 

This seemed to the speaker to argue against this treatment 
as too radical and without reason to warrant the procedure. 
He is a firm advocate of drainage as a fundamental part of 
surgery, but cannot subscribe to so radical a procedure in an 
uncomplicated otitis media suppurativa which, of course, ac- 
cepts the affection as of streptococcic origin.’ Mastoiditis as 
a complication of suppurative processes of the middle ear 
has given great satisfaction when operations have had to be 
done, but there is no need for such haste in opening the mas- 
toid cells unless the secondary infection be one of the organ- 
isms which destroy the mucoperiosteum rapidly, as we find 
in cases complicated by influenza bacillus, grippe, or Fried- 
lander’s bacilli. He believes the complications mentioned in 
this paper would have been less in percentage had the patients 
been given time to form a resistance to the infective process 
and healing would have been much more uneventful, While 
these cases may have been given the best service possible, the 
consensus of opinion in the majority of operators’ minds would 
be that too early operation spells delayed healing, accompanied 
by complications which are more liable to be prevented by 
waiting a little longer, while in many cases the infective proc- 
ess subsides when opening the mastoid cells becomes unnec- 
essary. 

Dr. GeorGE E. SHAMBAUGH called attention to the question 
of what constitutes proper indications for the simple mastoid 
operation. He pointed out that one should not confuse the 
recognition of an acute mastoiditis with indications for opera- 
tive interference. Involvement of the pneumatic cells of the 
mastoid is very common in connection with acute otitis media 
with or without the existence of external evidences of such 
involvement. Even where evidences exist of mastoiditis, such 
as pain and tenderness and even the presence of swelling of 
the soft tissues over the process, the indication for operation 
rarely arises until after the second or third week. It is the 
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exceptional case where because of symptoms indicating a com- 
plication, such as the occurrence of chills, that operation is 
justified during the first two or three weeks of the develop- 
ment of the otitis media. Even in those cases where ultimate- 
ly operation is required, if this.is done after the second or third 
week the result is much better than one performed during 
the first week or ten days. The latter procedure is entirely 
too common, especially among general surgeons who have 
acquired the technic of operative work without an appreciation 
of the proper indications. It is a mistake to assume that the 
policy of waiting, as here advocated, brings with it a menace 
from possible serious complications. 

What had just been said about the clinical evidences of mas- 
toiditis applies equally to the evidences elicited by the trans- 
illumination test as well as the skiagraph. Diagnosis of an 
acute mastoiditis can in most cases be readily made without 
either transillumination or skiagraph. The skiagraph is of par- 
ticular assistance in cases where, especially in the absence of 
external evidences of mastoiditis, there is a persistence of a 
profuse purulent discharge over a period of four weeks or 
more. Here the skiagraph usually will show whether an ab- 
scess cavity is present, its location and actual size. 

Dr. Josern C. Beck thought the question was being dis- 
cussed according to conditions as they exist in civil life and 
that the discussers were not taking into consideration that the 
cases reported by the essayist occurred during an epidemic of 
a certain type during the late war. Gerber had called attention 
to a type of mastoid known as “osteophlebitis of the mastoid,” 
which does not occur in the usual way, but is a blood borne 
condition. He believed that many men who had service in the 
military camps in this country and abroad had seen this type 
of infection, and that many of Dr. Boyd-Snee’s cases were 
of that type. One should distinguish between the streptococcus 
infection in ordinary civil life and that in pandemics which 
occur about every twenty-five years. 

Dr. Beck thought it was refreshing to have the subject pre- 
sented from the histopathologic viewpoint, but considered the 
essayist’s description entirely wrong. He must have over- 
looked many points in the sections, in that the lining membrane 
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of the cells is practically unchanged in the type of case that 
often requires quick operation. 

He agreed with the other speakers that one should wait be- 
fore operating, because the patient is in a septic condition and 
not fit for operation. He thought also that when an operation 
is done on this type of case the dura or the lateral sinus is in- 
variably exposed to infection. This should be considered one 
other point against operating in this type of case. 

He called attention to another type of mastoid disturbance 
that starts with blebs on the tympanic membrane, and asked 
if Dr. Boyd-Snee had seen such a case and thought it nec- 
essary to operate on it. In his opinion, this was one of the 
worst blunders that could be made. Many of these patients 
have a high temperature and pain in and around the ear, but 
it is nothing but a septic condition in the external canal and on 
the drum membrane, and only the opening of the blebs is 
necessary. 

Dr. RopertT SONNENSCHEIN thought Dr. Boyd-Snee’s paper 
was valuable, to a large extent because he called attention to 
the virulence of certain strains of streptococci. It has long 
been known that it is the streptococcus mucosus that is prone 
to produce intracranial complications. On the other hand, as 
had been stressed by the other speakers, it has been shown that 
practically 95 per cent of these cases have secretion in the 
cells within twenty-four hours after the onset of otitis media 
where there are well pneumatized mastoids, but that, of course, 
does not mean that operation is needed. Some men operate 
on practically all cases where there is pain and tenderness, 
even in the first week. He had run across a case where a boy 
of six years had an acute otitis media, and on the third day 
was told by an otologist in charge that the boy required an 
operation because of the pain and tenderness. The parents 
consulted him, and he thought that the severe pain was due 
to the fact that the canal had been very firmly packed. Over 
the telephone he told the parents to take the packing out. This 
was done, and the patient immediately had relief from pain ; 
the otitis media subsided in about ten days. Dr. Sonnenschein 
believed that the vast majority of cases of acute otitis media 
get well, even where the discharge has persisted for five or six 
weeks, but agreed that if rise in temperature, swelling, chilis 
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or other serious symptoms occurred the patient should be oper- 
ated upon. If there is merely an otitis media, without any 
other serious complication, he believed conservatism should 
be practiced. If in early operating one broke down the bar- 
rier of leukocytes and the lymph channels were opened up, 
one would be much more likely to get a general infection than 
otherwise. 


Dr. SAMUEL SALINGER said it would be interesting to know 
in how many cases intracranial complications were present 
prior to the original mastoid operation. 


Dr. NoAH SCHOOLMAN thought that the most interesting 
and significant bacteria assocaited with ear infections were the 
streptococci of the mucosus capsulatus type, because the 
symptomatology and course of these ear infections differed 
radically from those of the other strains of streptococci. It 
was a common experience to see cases that did not start with 
acute symptoms and which did not go to spontaneous rupture. 
Such patients ordinarily complain of a sense of discomfort 
back of the ear, always fingering it and feeling of it, but there 
is no definite symptom. The ear drum may appear beefy red, 
thickened or may approximate the normal except for its altered 
luster. -aracentesis results in a scanty discharge, which 
ceases in a day or two. Suddenly and unexpectedly symptoms 
of sinus thrombosis or meningitis appear—complications seem- 
ingly unrelated to the preceding ear infection, which might 
have run its course to resolution in the tympanic cavity or 
was altogether overlooked. Such cases were considered atyp- 
ical or aberrant. Ruttin and Neumann were among the first 
to point out that these cases formed a definite class of ear 
infections, which had for their causal factor the streptococcus 
mucosus capsulatus and possibly some other capsule bearing 
microorganisms like the pneumococcus. The infection seemed 
to be of the “migrans” type, starting in the tympanic cavity, 
allowing it to recover, while the process extended inward. 

The mastoid in such cases contains little free pus, but the 
cells are found to be filled with a jellylike granulation tissue 
which the above authors considered characteristic. The strep- 
tococcus mucosus capsulatus is rarely recovered from the 


middle ear secretion. It is more frequently recovered from 
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the granulation material filling the mastoid cells. Neumann re- 
ported a case where the organism was recovered from the 
spinal fluid and from nowhere else. 

Dr. Schoolman recently had a case which bore the suggest- 
ive clinical semblance of the type in question, in which the 
mastoid cells were found to be filled with a jellylike infiltrate 
from which the streptococcus mucosus capsulatus was obtained 
in pure culture, The details of this interesting case are re- 
ported elsewhere. 

Dr. Harry Kaun, speaking of the relation of the strepto- 
coccus and pneumococcus, said they often found a strain of 
the pneumococcus that resembled the streptococcus, and the 
socalled “pneumococcic otitis media” will run a course, then 
the suppuration will stop, and finally after a short period will 
flare up with mastoid symptoms. He believed this was the 
type that Dr. Boyd-Snee referred to. 

In his experience of some twenty years, he had seen but two 
socalled fulminant mastoids in which it was necessary to 
practice some celerity in operating. The symptoms of pain 
and bulging of the posterior wall of the canal presented them- 
selves within two or three days after the onset. 

He thought another point to be considered when operating 
early in streptococcal affairs was that one opens up the lymph- 
atic channels and, as Hajek had shown, streptococcic menin- 
gitis might follow. In the case reported by Hajek, after excis- 
ion of the middle turbinate a secondary operation was per- 
formed a few days later, and the patient died of streptococcic 
meningitis. Necropsy showed that the lymphatics in the 
lamina exposed were filled with streptococci, although there 
was no apparent atrium of infection shown in the gross speci- 
men. He believed Dr. Boyd-Snee had operated too early, had 
opened up the lymphatic tracts and that the bacteria had found 
their way through the protective membrane and _ scattered 
themselves all over the body. He believed it was bad practice 
to operate immediately and had never found it necessary to 
do this except in the two cases before mentioned. In his opin- 
ion, it was well to stick to the old orthodox rather than the 
newer heterodox methods of Boyd-Snee. 

Dr. H. W. Loes said he belonged to the group that preferred 
to wait. He recalled, however, the case of a nurse who was 
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taken sick during the influenza epidemic with a socalled ful- 
minant case. He operated on the third day and found that 
as soon as he raised the periosteum the bone seemed to cover 
about fifteen or twenty bluish areas. There was so much 
blueness in the bone itself that he thought it was an unusually 
large sinus, and when he opened it he found every cell filled 
with clotted blood. He cleaned them all out and the patient 
made a good recovery. This might be the type to which the 
essayist referred. He believed this patient would not have 
recovered if operation had not been performed. 

Dr. Boyp-SNEE (in closing) thought it had been assumed 
that he had operated upon these cases within the first twenty- 
four hours, and stated that of the cases reported 250 had oc- 
curred in military service. He had found only 35 cases in five 
years of civil practice. In 1918, at Camp Pike, for a short time 
he was alone on the ear, nose and throat service, when there 
were more than 5,000 patients in the base hospital, and he had 
occasion to report the status of that service after a survey on 
a particular day. The report showed there were 440 acute 
middle ear and 60 frank mastoids, The result was that some 
of the cases did not reach the operating room for many days 
(as long as three weeks) after the diagnosis had been written 
into the case record, and the delay was believed to be respon- 
sible for a large number of the preoperative complications 
found. In the 35 cases operated upon since his return to civil 
life he had had only one fatality. In this patient he encoun- 
tered a labyrinth infection, which proceeded to a terminal 
meningitis. He had had no occasion to do a secondary opera- 
tion in any of the civil cases. He had sometimes had delayed 
healing, and sometimes bone exfoliation had occurred, but this 
was not due to incorrect operating. 

The men associated with him in the work were of the same 
opinion as those who had discussed the paper. They were 
loath to accept his diagnosis, and failed to see anything indi- 
cating bone involvement, with only a pinpoint perforation, no 
suppuration and where only a little beadlike droplet of mucoid 
exudate could be aspirated from the tympanum. But the cases 
had previously been reported positive for the streptococcus in 
the exudate in the initial reaction. Several cases proceeded to 
a fatal meningitis, after which necropsy findings were avail- 
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able. The findings were of a character that changed the opin- 
ion of the few men who had witnessed the postmortem 
examinations. 

The essayist agreed with the speakers that in certain epi- 
demics there are strains of organisms that carry with them 
high virulency, and that certain individuals have a greater 
susceptibility or a lowered resistance to these organisms. 

Referring to the blebs mentioned by Dr. Beck, the speaker 
said that many of the cases were not otitis media, and some 
times a bleb would completely obscure the tympanic membrane 
and still the middle ear would not be involved. 

Dr. Josepu C. Beck gave a moving picture demonstration 
of various types of operations on the mastoid, by means of 
sketches, and described a new modification of drainage of the 
antrum and flap formation in a simple mastoid operation. 
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Meeting of Wednesday Evening, October 17 
*“Tonsil Pathology,” With Demonstration. 
By GeorGE B. Woop, M. D., ano E. A, Case, M. D. 


(By invitation.) 


t“Bronchoscopic Treatment of Pulmonary Suppurations and Bron- 
chial Asthma,’ With Demonstrations 


3y W. F. Moore, M. D., AND R. M. LuKEns, M. D. 


(By invitation. ) 





3y Geo. E. PFAHLER, M. D., anp MATTHEW S. Ersner, M. D. 


( By invitation. ) 


Meeting of Wednesday Evening, December -19, 1923. 
The Anatomic and Physiologic Importance of the Endolymphatic 


Organ. 


By PROFESSOR GEORGES PORTMAN, 


BORDEAUX UNIVERSITY, 
BoRDEAUX, FRANCE. 


Translated by Dr. Leon Felderman, Philadelphia, Pa. 


The author feels that the physiology of the internal ear 
is still imperfectly known and that a study of the endo- 
lymphatic sac will bring worth while results, especially if 
the study is made comparative employing fishes, batra- 
ciens, birds and mammals. In the human being, the sac 
is situated in the fossa of the posterior surface of the 
termed endolym- 


petrous portion of the temporal bone 
*See page 958. 
7See page 956. 
tSee pages 960 and 962. 
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Meeting of Wednesday Evening, November 21, 1923. 
t{“Diseases of the Mastoid Studied by Roentgenography With Oper- 
ative Findings and Demonstration of a Special Focusing 
Device.” Lantern Slides. 
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phatic fossa. The sac is completely included in the dura 
matter. The posterior surface of the petrous bone is 
shaped and molded by the cerebellum and its arachnoid 
spaces. As the sac lies between the cerebellum and the 
bone, it acts as a physiologic drum, receiving and trans- 
mitting all variations of pressure, either of the cerebellum 
or the arachnoid spaces or of the intracranial circulation. 

As the endolymphatic sac is continuous with the endo- 
lymphatic canal, which occupies the aqueduct of the ves- 
tibule and in the bony vestibule dilates into the saccule, 
communication is established with the cochlea on the one 
side and the semicircular canals and the utricle on the 
other side. As the organ is, therefore, double sacced, one 
end in the cerebellum cavity and the other in the inner 
ear, all intracranial pressure modifications are directly 
transmitted to the latter. 

A study of the endolymphatic sac in fishes showed that 
this organ could be readily destroyed without disturbing 
the inner ear. The result with these experiments shows 
that all of these animals had disturbances of equilibrium 
and vertigo as shown in their different angles of swim- 
ming, some not being able to hold the horizontal position 
and others turning from one side to the other. At times 
the disturbance of equilibrium was both vertical and hor- 
izontal so that the subjects would descend in spiral form. 

Dr, Portman believes from these experiments and his 
deductions that the endolymphatic organ is a regulator 
of endoauricular pressure and that it is easy to under- 
stand from a pathologic standpoint why any modification 
of endocranial pressure could provoke by the intermediary 
of the endolymphatic sac function disturbance of the 
internal ear. 

“The Radical Frontal Sinus Operation With Results in Sixty-one 
Operations.” Lantern Slide Demonstration. 


By F. O. Lewis, M. D. 


ABSTRACT. 

The external operation for cases of chronic suppura- 
tion of the frontal sinus offers the best chance of cure when 
a radical surgical procedure is indicated. 
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The original Ogston method of draining the frontal 
sinus, later modified by Luc, does not usually yield satis- 
factory results. More radical procedures have been sug- 
gested by Jansen, who removed the entire inferior wall, and 
of Kuhnt, who advocated the obliteration of the sinus by 
removing the entire anterior wall and nasal portion of the 
floor of the sinus. Reidel suggested the removal of both 
the anterior and inferior walls, which procedure, though 
often followed by a cure, leaves an unsightly scar. 





Killian, in 1902, described his classical operation, the 
essential feature, which was the preservation of the supra- 
orbital ridge, and this operation or some modification of 
it is the one generally in use today. 

The indications for the radical operation are: First, fail- 
ure of intranasal operation; second, the presence of fistula, 
abscess, or other indications of necrosis; third, symptoms 
of intracranial complications; fourth, pain and fever with 
foul discharge from the frontal sinuses; fifth, persistent 
headaches associated with ocular discomfort and not 
relieved by intranasal treatment; sixth, the presence of new 
growths within the sinuses. ° 





A few minor modifications of the Killian operation have 
been found useful. First, suturing the eyelids together 
helps to protect the eye from injury. Second, infiltration 
with a one-half of one per cent novocain and one to ten- 
thousandth adrenalin solution lessens hemorrhage. Third, 
instead of one curved incision, two incisions are made. The 
first is made through the upper margin of the eyebrow 
and the lower incision, starting posteriorly to the supra- 
orbital notch, is carried in a curve down along the inward 
side of the nose. This leaves a skin bridge between the 
two incisions which prevents puckering at the inner 
canthus. 

The Howarth operation has given some very gratifying 
results. The technic is as follows: A curved incision is 
made just under the supraorbital margin and brought 
down in front of the inner canthus onto the side of the 
nose; the periosteum, covering the roof of the inner wall 
of the orbit is raised, the pulley of the superior obleque is 
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detached, and the whole of the orbital contents displaced 
outward. This includes the nasal lacrimal duct. 

The sinus is opened just above the lacrimal groove 
and the floor of the sinus removed up to the supraorbital 
margin; also a portion of the ascending process of the 
superior maxilla. The ethmoidal cells are opened up 
through the lacrimal groove, and a large firm walled 
rubber drainage tube is placed well forward, the upper end 
being tucked into the anterior part of the sinus and the 
lower end being stitched to the ala of the nose. The 
external wound is closed by sutures and the tube removed 
in ten days. 

Of the sixty-five radical frontal sinus operations, there 
were four deaths; two from multiple brain abscess and 
two from meningitis. One case of brain abscess and one 
of meningitis were in a precarious condition at the time of 
the operation. A majority of the cases had involvement of 
the ethmoidal cells and in thirteen there was associated 
antral disease. When last seen all of the living cases were 


entiely free from discharge. 








